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5 Department op AaRicuLTUEE, 

^. Washington^ JD. C, November 15, 1878. 

^To ilie President : 

^ Spi : Again for the fourth consecutive year the earth has rewarded 
^the toil of our husbandmen by a bountiful yield of nearly all of the diver- 
^Isifled objects of our agriculturje, and we have abundant reason for grate- 
ful acknowledgment to the bounteous Giver of aU. good things. A con- 
'{trast of the condition of our people with a portion of the inhabitants of 
i the great Chinese Empire, where hundreds of thousands have perished 
miserably because of the failnre, in certain sections, of the rice crop, on 
' which alone they depended for subsistence, enforces most emphatically 
the wisdom of insisting upon a diversity of agricultural products. The 
i-Pepartment of Agriculture has for one of its leading objects the iutro- 
f duction of all the productions of the earth that can be grown ia any part 
of our country, and to encourage by every means that diversity of pro- 
duction which is at once the safety and the wealth of the nation. 
^ In the endeavor to faithfully execute my duties as Commissioner of 
Agriculture my efforts have been ably seconded by the heads of divisions, 
clerks, and employes of the department during the past year. The work 
intrusted to them aU has been faithfully and diUgently performed, and 
I hope will result in valuable and permanent benefit to the whole 
country. 

The work of the Chemical Division of the Department of Agriculture 
during the year may be summarized as follows : 

1. Examination of minerals, including calcareous and phosphate 
marls, rock phosphate, &c., (81 in number). 

2. Analyses of mineral, spring, and well water (10 in number). 

3. Analyses of soils (4 in number). 

V 4. Analyses of sugar-beets (45 specimens). 
\ 5. Analyses of cane, maize, and sorghum sugars (8 samples), 
j 6. Analysis of beet sirup. 

7. Analysis of sorghum sirup. 

8. Analysis of brewers' grain, to ascertain the food value thereof. 
, 9. Analyses of fertilizers, superphosphates, &c. (4 samples). 

10. Examination of plants for narcotic poisons or other alkaloids (5 
Bpecimens). 
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11. Examination of deposit in spring water. 

12. Examination of peat, to determine its value as a fertilizer, and as 
a source of paraffine or oils. 

13. Examination of cream puffs, for mineral or vegetable poisons, for- 
the Board of Health of District of Columbia. 

14. Examination of adulterated tea, for Board of Health of District of 
Columbia. ' 

15. Examination of Bologna sausage, for mineral and organic iioisons,^ 
for the Board of Health of District of Columbia. ; 

16. Examination of the " IsTuisance,'' for the Health Officer of District 
of Columbia. 

17. Examination of postal cards, for the Post-Office Department. 

18. Examination of canceled postage-stamps. 

19. Analyses of two samples of oleomargarine, for committee of Hous0 
of Eepresentatives. 

20. Analyses for the Treasury Department, including : ^ 
a. Fourteen samples of Demerara sugar. 

h. A sample of iron rust. ^ 
c. Bottle of suspected compound. 

21. Examination of whisky for fusil oils. 

22. Examination of seed-pods of the algarobo. 

23. Examination of tannin in canaigre. - 

24. Examination of Youpon for theine. 

25. Examination of oil from tea seed. 

26. Examination of so-called bombic acid. 

27. Analysis of covering of the eggs of insects. 

28. Analysis of ash of sorghum. 

29. Analysis of three samples of earth from niter caves. 

30. Analysis of three samples of lime. 

31. Analysis of baking-powders. 

32. Examination of siliceous diatoms. 

33. Analysis of shell of egg from hen dying of cholera, 

34. Analysis of yam. 

35. Analyses of proximate constituents and of the ash of native grasses, 
including — 

a. Fifteen from Alabama. 
h. Twelve from Texas. 

c. Four from Georgia. 

d. Three from Wisconsin. 

e. Two from Illinois. / 
/. Two from Mississippi. f 
g. One from South Carolina. 

36. Experiments in x^reparation of tea from leaves obtained from — 

a. Department grounds. 

b. Korth Carolina (4 lots). 

c. South Carolina (4 lots). 
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^ d, Georgia (2 lots). 

\ 37. Experiments in tlie manufacture of sugar from — 

i a. Soralium. 

I 

? h. Maize, 
c. MiUet. 

^ d. Teosinte or Euchlseua luxuriaiis. 

Among tlie minerals that have been analyzed are specimens froni 
nearly every section of the country, many of them giving evidence of 
the existence of valuable mineral deposits, which warrant a more thor- 
ough examination. It has been the desire of this department to assist, 
as far as could be done without interference with our regular work, in 
the develoxjment of these mineral resources of the country. 

The examination of tv> o new materials, the algarobo and the canaigre, 
for tannin, shows the existence of a very abundant source of this im- 
portant material, and gives reason for the belief that the latter at least 
may soon afford a clieap supi)ly to the arts. Thus far only a prehmi- 
nary examination has been made, but the investigation is being continued, 
and will, it is hoped, have reached definite conclusions before the publi- 
cation of the annual Eeport, of which this will be a i^art. The impor- 
tance of a new and cheap source from which tannin may be readily ob- 
tained can scarcely be overestimated, and the most diligent prosecution 
of this search in various directiojis will be continued until success is 
assured. The amount of barks and other substances, valued for their 
tannin, reaches many millions of dollars yearly, and, if the canaigre root 
answers our expectations, the world's supply maj be easily grown by 
our own people. 

Among the interesting subjects of investigation and i^rogress which 
have been undertaken by this dei^artment, and which are yet incomplete, 
is the increase of our production of sugar. Failing (as yet) in obtaining 
a new variety of seed-cane from Tampico, wliich I had contracted for in 
some considerable quantity, I 'was gratified to receive from our corre- 
spondent in Japan a small lot of the best A^arieties grown there, and 
also, through the efforts of Dr. T. Gr. Richardson, of the State University 
of Louisiana, a small quantity from the Sandwich Islands, to whom, like- 
wise, I am indebted for some 22 varieties of seed-cane, as AveU as for 
other ]3lant8 and seeds from Brazil. 

It is too early as yet to i)redict the results of these various trials, but 
a variety of cane from Jamaica, called the ^^Salangore," is apparently, 
\ worthy of extensive introduction and trial; and, accordingly, action has 
^ been taken to secure a moderate amount for this purpose. Without re- 
piitting in any degree efforts to increase sugar i)roduction by encour- 
aging the cultivation of the tropical cane (with that end advising the 
divorce of the mechanical from the agricultural part of the business, and 
the establishment of the central factory system), and also by obtaining 
dnd distributing the best sugar-beet seed to be had, and collecting such 
facts on the production of sugar from beets as would give a fair state- 
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ment of tlie present and prospective condition of these industries, 
attention has of late been more especially given to the question of pro-! 
ducing large supplies of sugar from sorghum and rjai^e, and one or twol 
other sugar-yielding plants. ; 

Satisfied of the extraordinary qualities of a variety of sorghum called^ 
the "Minnesota Early Amber/' I procured as much of the pure, wellf 
cured seed as possible, and distributed the same in every Congressional 
district in the United States. The results of this distribution have 
been uniformly favorable, and the variety is recognized as a great acquis 
sition, yielding everywhere a large amount of rich saccharine juice^; 
which, under proper treatment, gives a first-class article of cane sugar 
and^sirup, the yield beiag from 120 to 250 gallons of heavy sirup to the 
a<5re. Mr. Seth Kenny, of Morristown, Eice County, Minnesota, who 
ifirst made sugar from "Early Amber" cane, writes that he has made 
this season, for himself and neighbors, 4,240 gallons of sirup, of which/ 
at the time of writing, he had sold 720 gallons at 7 cents per gallon^ 
and 13 barrels of which were grained into mush sugar. A large amount?^ 
of sugar and sirup was made in other parts of Minnesota during the 
past season from this Early Amber" cane, and much excellent sirup, 
with some sugar, in many other parts of the country. ' 

Many of those who have planted this sorghum the past year an- 
nounce their intention of cultivating an increased area another season, 
which goes to show that the crop has not been unprofitable. I 

There being no vacant space in the grounds attached to the Depart- i 
ment of Agriculture suitable for the purpose of conducting experiments 
in this direction, I was compelled to seek the aid of farmers in the vicin- 
ity of the city, and it was with some difficulty that any one could be 
found in the neighborhood of Washington who would consent to plant 
seed of the " Early Amber" cane, a crop of which was desired for experi- 
ments here. Small patches were finally^ planted on three farms, \ but 
these were allowed to grow without thinning, and of course the product 
was in no sort a typical one, the cane used in our experiments (de- 
tails of which are given elsewhere) being only large-sized grass, not 
exceeding the girth of a man's thumb, rather than the full-sized stalk to 
which it would have attained under moderately favorable cultivation ; 
and yet, despite this and other untoward circumstances attending our 
experiment, it has sufficed to demonstrate the fact — ^if, indeed, other 
demonstration than the practical results as to sorghum in Minnesota 
and elsewhere, and maize in Pennsylvania, were needed — that there / 
exists in these two plants a large amount of sugar, which may be readily / 
obtained, and that the aggregate amount possible from this source^ 
would be practically unlimited. Indeed, were but one or two per cent, 
of our present corn crop given over to the production of sugar it would 
readily yield an amount equal to the entire annual importation of thi^ 
important product. 

^ The experiments thus far made have scarcely been sufficient to accu," 
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lately determine the actual cost of the production of sugar from these 
sources, but they have sufficed to settle the question of its production 
with no further care than is required in making good butter and cheese. 
I It is the determination of the department that these important ex- 
periments shaU be prosecuted to the end^ and it is believed that the 
work of another season will suffice to place this whole matter upon a 
sound practical basis. To this end, it would appear desirable that experi- 
inents be made upon a generous scale in the matter of different yarie- 
^es of mai2:e and sorghum, different modes of cultivation^ the stage of 
Growth at which the production of sugar is at its maximum, in order 
mat with no further delay than is necessary the country may be pre- 
pared with all necessary data to enter intelligently upon this new 
industry, which promises to be one of the greatest of the near fature. 
; In addition to the experiments made with maize and sorghum, other 
allied grasses were subjected to the same treatment. A few seeds of 
pearl millet, which had been sown late in the season to test its value as 
a forage plant, produced a large growth of blades and stalks. The pres- 
qpce of sacchariae matter in considerable quantity was so apparent that 
the stalks were stripped and put through the mill, and the juice gave a 
fair quantity of readily crystaUizable sugar of good quality. 

Whether this new sugar plant is worthy the attention of the farmer 
will be definitely ascertained during the coming season, by early plant- 
ing, and by thinning the rows to secure larger growth of the stalks and 
a greater amount of juice. 

An experiment with teasinte, a small quantity of the seed of which 
had. been procured from Vilmorin & Co., of Paris, was made after frost 
/had cut the leaves of the plant and injured the stalks, and although a 
y fair proportion of sirup was obtained, crystallization could not be in- 
' duced, and the results were unsatisfactory. 

While a detailed account of these various experiments belongs prop- 
erly to the body of our annual, mention of them is iucluded in this pref- 
atory report in order that some of the facts known may the sooner be 
laid before those interested, and that they may thus be induced to make 
such preparation during the coming spring and summer for the cultiva- 
tion and manufacture of sugar as may to them seem desirable. 

The very great interest manifested in this matter is evinced by daily 
\ inquiries from aU parts of the United States, and when it is known that 
V sugar and sirup of excellent quality can be cheaply made from the juice 
^^of sorghum and maize, with the exercise of as little skill and care as is 
Required iu many other farming operations, and with an insignificant 
Outlay for machinery and chemicals, thousands in place of hundreds will 
engg^ge in producing them, the more especially when it is seen that they 
a^e articles as merchantable as wheat in the markets of the world. 
I Thus a new industry will stimulate into renewed activity not only the 
agriculture, but the manufactiu-es and commerce of the country, where- 
eve? maize or sorghum can be grown, and one or both are already 
fatmiliar plants in nearly every county in the United States. 
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In the effort to introduce the cnltivation of the tea plant and the mail- 
ufacture of tea, reasonable progress has been made. In Assam, Indiall, 
the native home of the tea plant, the English Grovernment, recognizing; 
the great importance of the subject, years since undertook the establisli 
ment of tea culture, and after many failures and at great expense has 
at last succeeded in making it a permanent and profitable industry. 

Here, with a climate and soil admirably adapted to the growth of the 
plant, and a people whose mechanical ingenuity is always equal to anjr 
emergency,- there can be no doubt whatever of the ultimate success of 
this industry, but it must necessarily be of slow growth. ^ 

Under the most favorable circumstances, and with the best cultivation, 
the trees will yield but few x^ickings the third year after planting, and 
not until the fifth year may we look for enough leaves from the fifty 
thousand tea plants, sent out by the department this year, to commence 
in earnest the manufacture of tea for commercial purposes. During all 
this time it will be the duty of this department to watch over and en- 
courage the industry, to give a thorough chemical analysis of the tea 
leaves at various periods of growtli, and to suggest or invent simple 
methods of preparation. 

From leaves raised in the department grounds and obtained from the 
Carolinas and Georgia, experiments have been made in the laboratory- 
after the methods of the Japanese as reported by importers and other 
authorities, and with such success in some of the samples as to obtain 
the warm commendation of experts and dealers, who declared the tea 
made to be excellent Oolong — as good as could be bought anywhere.'^ 

It is well known that nature is capricious in regard to the production; 
of flavors, and the place or places in wliich the highest-flavored and 
finest teas can be produced will only be discovered by trial, and it is the 
duty of thi5 department to see tliat the trial is thoroughly made, whether 
success or failure be the result. 

The question whether our people can compete with the acquired dex- 
terity and cheax3 labor of Asia will be answered, when the time comes, 
by mechanical inventions that will do the work cheaper and better. 

Meanwhile nearly every family hi the Middle and Southern States may 
grow their own tea, and better tea than they at present buy in the gen- 
eral markets, if they do nothing more. 

The analysis of our native grasses has been extended to thirty-inne . 
species, and has already resulted in the conclusion that there exist very ' 
many uncultivated grasses which may fairly claim equal merit with many/ 
of our standard varieties. It is proposed to give in the Annual Eeport^- 
to which this will be introductory, full analyses of the proximate constit> 
uents of these grasses and of then? several ashes, and a botanical de- 
scription of each, with a full account of their natural history, including 
distribution, habit of growth, and other information, which will enable 
our farmers to select such as shall promise to be desirable additions io 
their forage plants. 
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^ The high importance of this investigation cannot^fail to be appreciated 
^J every farmer having cattle to feed or pasture. The Hon. T. C. Jones, 
(k Delaware, Ohio, whose judicial fame is not more widely recognized 
Bian his successful i^ractice in the most advanced agriculture, declared 
in a conversation upon this subject, that nothing was more needed at the 
pxesent, or would be of more value to this country, than a thorough 
analyses \)f the different grasses now in common use at various points ot 
tjieir growth, and this opinion will be confirmed by every intelhgent far- 
mer who will give the subject thoughtful attention. An investigation 
of this character will therefore be entered upon and prosecuted so far as 
tlie limited means of the department will permit. It is the more impor- 
tant, because of immistakable indications that the grass lands (upon which 
the agricultural prosperity of the people, in many of the States, wholly 
depends), are becoming, year by year, less productive. It remains to be 
sfeen whether by the introduction of new varieties and a system of rota- 
tion this exhaustion may not only be arrested, but the crops be increased. 

Attention has been directed also to numerous plants without any rep- 
utation as forage plants, but which, flourishing vigorously upon worn-out 
soils, are looked to as the means of the ultimate restoration of such lands 
to fertility by their employment in green manuring; a method which, 
with clover, rye, buckwheat, and other crops, has been productive of 
Such excellent results — an unfailing and inexpensive resource, and often 
the only remedy mthin the means of the average farmer. 

The determination to institute a thorough research in this direction 
has been very much encouraged by a recent conversation with that 
eminent chemist. Dr. St. Julian Eavenel, of Charleston, S. C. The re- 
sults obtained in some experiments made by him m utilizing the vetch 
and the beggar-lice weed of Florida as preparatory forerunners for a 
crop of wheat in the sandy, barren flats near Charleston are so wonder- 
ful, that the exi3eriments will need to be reiDeated under personal inspec- 
tion several times before we can feel sure of such favorable results as the 
usual sequence to such simple means. 

As there could be nothing more unportant, in an agricultural point of 
view, than a fuQ, carefid, and thoroughly scientific examination into the 
chemical composition of the various cereals of the country to determine 
y their special quahties and comi^arative value, whether for the produc- 
\ tion of tissue, of fat, or of the fermentation-resisting characteristics 
\ which distinguish the milling products of some graius over others, I had 
^directed such examination to be made by the chemist of this depart- 
ifient ; and the work had already begun when the hmited force allowed 
in the chemical division and the more pressing imi)ortance of our experi- 
ments with sorghum and maize in the production of sugar (and which 
• Imve just been referred to), madeat apparent that investigation in that 
direction would necessarily have to be deferred to a " more convenient 
season." 

So, too, of tobacco. Much useful information touching both the growth 
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and manufacture of this important staple— information wMch skiHfdi 
chemical analysis can only determine — ^is necessarily withheld from tl^ 
farmer and the manufacturer solely for the lack of force and faciliti^s^^i^ 
the existing laboratory of this department. That the benefits which % 
thoroughly-equipped and sufficiently enlarged Chemical Division wotiid 
confer upon all parts and nearly every industry of the country are net 
exaggerated^ will to some extent appear from the foUowiQg extracts from 
the letters of a few only of the many i)rominent scientists and disti|i- 
guished agriculturists which have been addressed to the departme:Ott 
on this subject. President Folwell, of the University of Minnesota, 
says : ,- , 

I can only venture to suggest that the department would do well to collate feom |dl 
sources aU results of chemical investigations of use to the industrial interests of the 
country and publish them. \ ^ 

President Arnold, of the Oregon Agricultural OoUege, remarks : >d 

One thing I greatly desire to see done is this, viz., that some one competent make & 
abstract of all those principles pertaining to agriculture, both physical and chemicjfl, 
upon which all scientific agriculturists are agreed. 

■ - -^i. 

Hon. Stephen L. Goodale, of Maine, for many years secretary of the 
State Board of Agriculture, says : 

The vast benefits conferred by the experimental agricultural stations of Europe updh 
the people of that country, by unlocking stores of hitherto concealed information, 
should furnish hints for the right work here. '''^ 

From Professor Seely, secretary of the Vermont Board of Agriculture, 
we read : 

The coUation and arrangement of what you have already done would be of the 
greatest value to the country. 

President Welch, of the Agricultural College of Iowa, remarks : 

I have long been of the opinion that the agricultural interests of the country would 
be greatly advanced by a more thorough analysis than has yet been made of the grains, 
•passes, and edible roots, in order to determine the exact value of each in the produc- 
tion of milk, beef, and fiber, or muscular power. Millions of dollars are annually 
wasted by hap-hazard feeding ; and what we want, as seems to me, is more precise 
tatements, based on the scientific research of the chemist, as to the use of the various 
foods. 

Professor Goessmann, of the Massachusetts Agricultural CoUege, 
writes: 

I believe a thorough examination into the chemical and industrial relations of our / 
standard crops a very desirable investigation in the interest of national modes o^ 
farming. 

Professor Mcholson, in behalf of Professor Holmes, of the University 
of East Tennessee, says: | 

A careful determination is needed of the comparative values of the different graces 
of wheat sold in, say, Baltimore or other markets; and, further, as to the chemical 
ferences, if any, between the same variety of wheat grown in Alabama, Georgia,*br 
Louisiana and in New England. That there is a practical difference every one kno^s, 
but precisely upon what it depends remains to be determined. ? 
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J James O. Adams, secretary of the New Hampshire Board of Agricult- 
ure since its organization, writes as follows : 

I find we are obliged to go, in a good degree, to Wolff and o^her Germans foe what 
want. Their analyses of grasses, &c., are generally the basis. It seems to me wo 
ought to have fuU analyses of onr plants, &c., by our own analysts. 

Professor Swallow, of the University of Missouri, says : 

I feel we need, most of all, kaowledge of our food products, such as wheat, com, 
Iferley, rye, and oats. As we live in the center of the great com and wheat growing 
legion of Korth America, we have commenced some experiments which we expect to 
l^ntinue for years. But we want chemical analyses to finish up our experiments. 

^ Speaktog of the enormous trade in commercial fertilizers, in which 
millions of doUars are annually expended, the Hon. H. Lewis, president 
M the l^ew York State Agricultural Society, writes : 

After giving the subject what attention I could, I have come to the conclusion that 
there is no way in which the Department of Agriculture can aid the farmers of this 
country more than by a careful analysis of the commercial fertilizers sold on the 
^arket. The use of these fertilizers has become a necessity iu all the older States — a 
i^ecessity which is to increase &om year to year. There is not one farmer in five hun- 
dred thousand able to teU their value except by actual trial, and that must be made 
er his money is scone. I hone you wiU be able to aid us in this matter. 

Prof. John B. Bowman, regent of the University of Kentucky, writes 
that, among other things within the proviace of the department, 

J , "inhere remaiu iu the wide field for investigation the various soils, fertilizers, &c., to 
be examined. 

President Phillips, of the University of I^orth Carolina, says: 
It seems to me that you wiU do our farmers most good by showing them how to de- 
^fend themselves agaiust fraud in what they buy as seeds, fertilizers, (fee. 

And further : 

I learn from the great smokiug-tobacco factory of W. P. BlackweU & Co., at Dur- 
cham, N. C, that there is great room and great need for original chemical research in 
the important work of curing tobacco. 

I might go on with similar quotations from leading citizens in almost 
every section of the country; but why multiply evidence already con- 
clusive of the vast amount of good which the chemical division of this 
department would be capable of performing to a greatly increased ex- 
tent if wider scope were given to its operations by more generous appro- 
priations'? 

^ The insufficient force in the laboratory, and the smaU dimensions of 
\7tl1e laboratory itself— two smaU rooms, a closet, and a smaU cellar for 
^ the furnace — has, as we have already seen, greatly hindered the experi- 
-^ents in the manufacture of tea and sugar inaugurated during the past 
summer and faU. Thou^^h defective, from these causes, as the experi- 
Aients Avere, it has been thought advisable to submit them to the pubMc, 
:^o that whatever hints they may afford to those contemplating an at- 
T tempt in these industries the coming season may not be offered too late 
^r adoption. It is well known and often remarked by people familiar 
with the facts that there are probably five hundred laboratories in the 
colleges and schools throughout the countr5^ greatl}^ superior in equip- 
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ment and allotted space to that provided by the United States Govern- 
ment for its Department of Agriculture. ( 

In concluding this branch of my report, it is pertinent to say that thi^ 
department requires a working force of from 20 to 30 persons in th^ 
chemical division (it is now allowed but one chemist at the inadequat^e 
salary of $2,000, curtailed by reason of insufficient appropriation Ix) 
$1,900 per annum, and one assistant chemist, whose salary has been 
curtailed for the like reason, from $1,600 to §1,400), and a suitable l;i- 
boratory apart from the main building, to enable the force to work ik) 
the best advantage. Three hundred thousand dollars would build a 
laboratory sufficient for the requirements of the department for a num- 
ber of years to come, which would be capable of doing much other 
work required by the different departments of the government and 6f 
various sections of the country. The need of such a laboratory is daily- 
felt. The questions submitted by members of Congress, as well as offi- 
cials of other departments of the government, which affect the public 
weal, could be promptly and definitely answered so far as present scien- 
tific knowledge wiU permit, and thus information of great importance 
and value to the people of the whole country could be furnished from an 
authoritative and official source. 

In the establishment of the laboratory attached to this department, 
it was not, perhaps, designed that it should be used for private purposes 
to any great extent 5 and yet there is a vast amount of private work 
required, which, in a Inore liberal construction of the duties pertaiuing 
to this division, becomes of great public unportance. Our country seems 
to be specially favored with minerals of aU kinds, and there is scarcely 
a State or Territory in which there does not exist many having a fertiliz- 
ing value. To determine, therefore, by careful analysis, the value of 
these articles, and give an official approval or condemnation of them, 
would seem to be a duty which this department owes to those engaged 
in the development of such resources, as aU such developments add to 
the wealth of the nation, and the advancement, prosperity, and happi- 
ness of the people. 

To more fully illustrate the importance of this proposition, I have but 
to refer to the work of this division as detailed in my last annual report 
and in this volume. In the analysis of the bat guanos of Texas, samples 
of which were forwarded from near Galveston, the report of the chemist / 
for the year 1877 gives the per cent, of fertilizing material contaiQcd/ 
th^reiu, and shows from the samples analyzed and the extent of the de-' 
posits that they represent a value of perhaps $20,000,000. These deposits 
are private property, and yet the subject becomes one of public impoi- 
tance to the locality in which they exist, as the vast sum here repre- 
sented must, in a measure, be distributed among many classes of people. 

HORTICULTURAL DIVISIOTS^ ^ 

The labors of the Horticultural Division during the past year have 
been very closely confined to the propagation and distribution of ecp- 
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riomic plants, the number of whieli depends, as a matter of course, upon 
the amount of money appropriated to pay tlie necessary labor required 
as well as upon the restriction entailed by the hmited area of land which 
is available for the nursery preparation of the hardier species of plants. 
The land embraced by the Agricultural Department grounds is largely 
ctecupied by an arboretum, which is highly instructive a^nd ornamental, 
as befits the disposition of grounds surrounding pubhc buildings in a 
great city. 

. A considerable portion is also occupied by the buildings and struct- 
ures required for the proper administration of the duties of the depart- 
ment, such as stables, workshops, seed-houses, and greenhouses. Or- 
chards containing select collections of pears and the small fruits, as well 
as a collection of hardy apples from Eussia, further occupy the space, 
so that the amount available for testing seeds and for raising plants, 
vines, or trees for general distribution is not more than two acres in 
extent. 

When we take into consideration the action of older and more ex- 
perienced nations, the importance which they attach to each and every 
agricultural improvement, the ample support they give to all efforts 
which are directed toward the increase of the productions of the soil, 
by means of large experimental farms and stations for the solution of 
scientific questions, and which are maintained in various parts of their 
respective countries, our xlgricultural Department and its resources seem 
entirely trivial and insignificant. 

Occupying a country which possesses every variety of soil and climate, 
extending from the arctic north to the tropic south, and in which agri- 
culture is by far the greater interest — that upon which all other indus- 
tries depend ; a country one-half of the inhabitants of which are directly 
engaged in agricultural pursuits, yet our government is far behind aU 
other civilized nations in the encouragement it gives to agricultural pur- 
suits and progress. 

It is respectfully submitted that no more profitable expenditure of 
money could be made than that necessary to secure and maintain a farm 
of 1,000 acres near this city, and eight or ten experimental stations in 
various parts of the country, located so as to embrace extremes of lati- 
tude and climate, on the Pacific and Atlantic coasts, and in the South- 
^ern and I^orthern, as also the Middle States. This would enable the 
department to determine on a commensurate scale the value of seeds 
and plants for distribution throughout the country, as also to make such 
scientific and accurate tests in regard to fertilizers, rotative cropping, 
ini^ect dex)redations, and the numerous and constantly increasing sub- 
jects suggested daily for the benefit of agricultui-e, as would enable it 
to meet the reasonable expectations of those avIio are practically uiter- 
ested, and who are anxiously beseeching the department for assistance 
in their agricultural and horticultural enterprises. 

Facilities of this kind would aid in the introduction of tropical and 
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semi-tropical products, especially fruitSj such as the orange, lemon, pine- 
apple, banana, guava, cherunoyer, &c., and such articles of common use 
as coffee and tea, and such textile plants as agave, bhoemeria, anfl 
others, which, although in some cases may be looked upon as doubtM 
experiments, are yet undetermined, and their yalues can only be learned 
from iateUigently directed efforts. ' 

The orange and lemon culture is of much promising importance, and 
in order to develop and increase the valuable collections now in posses- 
sion of the department, a small house has been arranged and expressly 
devoted to their culture and propagation. 

A distribution, as far as means would allow, has been made of the 
Japan persimmon, a fruit of great reputed value in its native country, 
and of prospective value here, particularly on account of its use in a 
dried state. 

The olive has also received special attention. A valuable selection of 
the best known commercial varieties has been secured, and will be prop- 
pagated as rapidly as means will allow. Much interest is felt in the 
culture of this product in the various States where the olive succeeds, 
and as the plant is not sensibly injured by less than a zero cold, it can 
be made a subject of experiment over a large portion of this country. 

The culture of the Chinese tea plant is exceedingly promising. The 
agitation of this industry has had the effect of arousing the attention of 
a large number of planters, and evidence daily accumulates as to what 
has already been done with the plant as a domestic production, and 
mainly for local domestic uses. It is not to be expected that home pro- 
duction will, for many years to come, make itself felt in the foreign com- 
merce of this article ; but it may be expected connoisseurs will soon dis- 
cover the merits of the domestic article, and will not be satisfied with 
the inferior foreign product. 

This fact is apt to be overlooked in the discussion of this question, 
but the superiority of the home product will force itself upon the atten- 
tion of consumers, for the experience of those wh6 have used the tea of 
Georgia confirms the world-wide and popular assertion that " good tea 
as a beverage can only be had in tea-growing countries.^^ 

The operations consistently belonging to the Horticultural Division of 
this department are multixjiied and important. In some degree these opera- 
tions are misconstrued. It does not propose, as seems very generally^ 
presumed, to propagate flowers and fruits indiscrimiii ately for distribu- 
tion. It is not intended to propagate plants for the beauty of their flow- 
ers, except so far as maybe required for direct use in the ornamentation 
of the department grounds. Plants valued merely for the beauty of 
their flowers are not included in the distributions proper of the deps^'t- 
ment, these being confined to plants of economic value and utility. 

DuriQg the year there has been distributed from the grounds 45,750 
tea plants, 12,200 strawberry, 7,181 plants of oranges, figs, Japan ^r- 
simmons, olives, &c., 2,054 grapes, and 95,000 scions of Russian apple 
tree3, 
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BOTANICAX, DIVISION. 

The work of this division has been steadily prosecuted. During the 
winter distribution of specimens were made as follows : To each of the 
following colleges one box of specimens of the woods of the United 
States : State Agricultural College, Lansing, Mich. 5 University of Minne- 
sota, Minneapolis, Minn. ; State Agricultural and Mechanical College, 
New Orleans, La. 5 Eutgers College, IS^ew Jersey 5 also two boxes of wood 
sections to Massachusetts Agricultural College, Amherst, Mass. 

To each of the following colleges one box of botanical specimens : 
Delaware College, IS'ewark, Del. ,• Agricultural and Mechanical College, 
Lexington, Ky.^ University of Wisconsin, Madison, Wis.^ Virginia 
Agricultural and Mechanical College, Blacksburg, Ya.5 Agricultural 
and Mechanical College, Bryan, Tex.; Agricultural and Mechanical Col- 
lege, Columbus, Ohio 5 Agricultural and Mechanical College, Chapel 
Hill, C. ; Agricultural and Mechanical College, Columbia, Mo. ; Kan- 
sas Agricultural College, Manhattan, Kans.; University of Georgia, 
Athens, Ga. 

Later in the year there have been sent to the Iowa Agricultural Col- 
lege one box of specimens of the woods of the Argentine Eepublic, and 
one box of botanical specimens; also to Wellesby College, Massachusetts, 
one box of specimens of woods of the Argentine Eepublic. 

The botanical collections have been increased during the year by the 
receipt of one box of wood specimens from St. Petersburg, Eussia; one 
box of botanical specimens collected by the Wheeler expedition and 
donated by the Smithsonian Institution ; one package of Siberian and 
Japanese plants from the St. Petersburg Botanic Garden (also through 
the Smithsonian Institution) ; one box of botanical specimens from the 
Government of Spain ; purchase and donation of a large collection of 
European mosses, the collection of the late Prof. Eudolphus Oldberg ; 
and by purchase as follows : one set of Florida plants, from Dr. A. P. 
Garber; a quantity of Arizona plants, from Dr. E. Palmer, and one set 
of the ferns of Trinidad, from A. Fendler. 

During the past summer the cases and herbarium have been trans- 
ferred to rooms on the second floor, in connection with the general mu- 
seum. IS'ew cases have been added, so that abundant room for the her- 
barium is now provided for several years to come. Additional interest 
and value have been given to the division by the erection of two large 
cases for the display of wood specimens, fruits, and objects of botanical 
interest. 

The herbarium is increasing in public interest and value, and is now 
more frequently visited and consulted for purposes of instruction by 
teachers, professors in institutions of learning, and by private individ- 
uals interested in botanical pursuits. 

MICBOSOOPICAL DIVISION. 

This division is principally engaged in the investigation of plant-dis 
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eases, tlie elucidation of the causes and tendency of plant-decay, and tlio 
discovery of a remedy, as well as the utilization of such, cryptogams as 
can he made availahle for food, dye-stuffs, pigments, and other commer- 
cial purposes. 

The following will illustrate the general character of the work of tliis 
di\dsion during the past year : 

Investigations relating to the rust of cotton-plant. 

The structural appearance of sugar made from sorghum and maize, as 
seen under the microscope, ha^dng relation to their starch, sugar, and 
general ceU-contents during the process of ripening. 

The diametric measurements of merino wool of various breeds, show- 
ing the comparative results and value of cross-breeds and high culture. 

The structui^al examination of textile fibers, and other relative resist- 
ing power to chemicals, as seen under the miscroscope. 

The cellulose of plants and fruits in relation to their amylaceous and 
woody condition, whether digestible or indigestible, as shown by the 
action of sulphuric acid in the conversion of cell-tissue into starch, as 
shown under the miscroscope. 

The relation of dairy i^rime butter to oleomargarine, as seen under the 
microscope. 

The characteristics of colored Demarara sugar, as shown by experi- 
ment under the microscope, at the request of the Treasury Department. 
Experiments relating to insecticides. 
Experiments relating to anti-fungoid solution. 

The classification of the edible fungi of the United States, showing 165 
species. 

The investigation of sweet-i)otato rot, graxie-rot, and quince -fungus. 

The relative tendency of different varieties of potatoes to decay under 
adverse conditions. 

The work of the Microscopist has, vfith a few exceptions, been con- 
fined to such investigations as could be conducted in the department. 

ENTOMOLOGICAL DIVISION. 

In this division, there has been greatly increased activity during the 
year. Its correspoiKleiice has become quite extensive, and aside from 
the numerous answers to communications regarding the names and 
habits of well-known injurious insects, and remedies for the same, many 
new species have been received and studied. While much has been 
added to our knowledge of a number of insects that may be considered 
of secondary importance only, from the fact that they are local rather 
than national in character, and while much valuable infcriniil i.yii regard- 
ing them, with remedies and suggestions for their deslrneiic;ii^ vv ill be 
included in the forthcoming rei}ort of the Entomologist, he has occupied 
himself more particularly with four classes of insects that seriously affect 
American productive industries for good or for evil. These are, 1st, 
cranberry-insects, about which many inwortant facts have been learned; 



REPORT OP THE COMMISSIONER OF AGRICULTURE. 



19 



2d, insects affecting the orange, and wliicli so seriously threatened 
orange-culture in Florida ; 3d, siUi-worms ; 4th, cotton-insects. 

In my last annual report I gave statistics showing that we annually 
pay to foreign countries no less than twenty-three million dollars for 
silk, all of which, by proper encouragement of silk-culture in the United 
States, may in due time be saved to our loeople. A. review of all past 
attempts at silk-culture in this country shows very clearly that the causes 
of failure have been transient and not permanent ones, and the very 
many letters that constantly come to the department, asking for informa- 
tion on the subject of silk-culture and for silk-worm eggs, indicate the 
increasing interest felt by our i)eople in this branch of industry. 

Last spring, through the courtesy of Mr. Lang Tsuda, a valued corre- 
spondent in Japan^ the department was presented with a few cards of 
the eggs of a kind of silk- worm known as the Yana Gawa^ a valuable 
race, producing a small white constricted cocoon. The worms were fed 
on three different species of Madura, or Osage orange, and on eight dif- 
ferent species of mulberry, as well as on some other allied plants, by 
way of experiment. Another race that has been fed for the last eight 
years on Osage orange by Professor Eiley was also grown. A part ol 
the silk from these worms has been reeled in this country by Mr. L. S. 
Crozier, of Silkvillc, Franklin County, Kansas, and proves to be of the 
very first quality. But the most interesting fact in connection with 
these exi)eriments is that the silk produced from the Osage-orange race, 
which was originally a cross between the best French and Japanese 
worms, actually proved superior in quantity and equal in quality to that 
fed on mulberry. 

It is gratifying to be able to state that this interest is beginning to 
receive attention, and that already systematic and intelligent effort is 
being displayed in the line of silk-raising in this country. Parties in 
ISTorth Carolina have found it sufficiently profitable, even with i:)resent 
drawbacks, to raise silk- worms, and ship the cocoons to France. One 
gentleman in Ealeigh, Mr. E. Fasnach, has shipped two bales to Mar- 
seilles, each containing over 100 pounds of choked cocoons. These have 
been sold at Marseilles for as high as 32 francs (or over $G) per kilogram 
(not quite 2| i^ounds), and the freight from Ealeigh to Marseilles did not 
exceed $3 i^er hundred weight. The cocoons were raised by the children 
of the family; and aside from the silk product, Mr. Fasnach also pro- 
duced a' number of eggs, for which there is now a ready market abroad 
at $3.50 to $4 per ounce (of 26 grams). Several other x^ersons in difierent 
l)arts of the country have also reared sufficient quantities of cocoons to 
warrant ]S'ew York brokers in offering from $1.50 to $2 per pound for the 
same. When x^arties find it profitable to raise silk under these adverse 
circumstances, there can be no question as to the growth of the industry 
whenever a home market is furnished for the raw material, and that 
when once it shall have been deaionstrated that there can be offered and 
paid for cocoons some stated sum that will yet allow a fair profit on the 
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reeling, the industry will be fairly established, and private capital will 
not be wantkig to seek profitable investment therein. 

Mr. John Byle, of Paterson, IN". J., a well-known authority on this 
subject, writes me under recent date as follows: 

The right way is to start every family to raise a few cocoods, and to prepare tho 
way to provide a market for them, and so induce our people to increase the quantity 
raised, until there is enough to employ regular filatures, and professional reelers, to 
produce silk for our own factories. This can only he the work of time, hut there is no 
other way to accomplish this result. 

There can be no question as to the adaptation of the larger part of 
our country to silk-culture, or of our ability to grow the worms success- 
fully. Experience has established these two facts, as it has the superior 
quality of American- grown silk. It is not so necessary to urge the cul- 
tivation of the mulberry as it is to establish first a market for the cocoons. 
In some parts of the South the best of white mulberries are already 
grown in large orchards, for the sake of the fruit, which is deemed most 
valuable food for hogs, and in case the mulberry-trees ah^eady grown 
should at any time be cut off by mildew and disease, as they were at 
the close of the multicaulis fever in 1839 and 1840, we have the advan- 
tage over Europe and other countries in being able to fall back upon 
the Madura, which proves, when judiciously fed, to be as good as mul- 
berry. 

Pursuant to an appropriation made by the last Congress for the pur- 
pose, I have carried on a special investigation of the insects injurious to 
the cotton-plant, more particularly the cotton-worm {Aletia ArgiUacea). 

The investigation so far (notwithstanding the lateness of tlie season 
when the work was commenced, and the unfavorable condition of tho 
Lower Mississippi Valley, for such an inquiry the present year) has been 
fruitful beyond expectation. It is my desire and intention to make the 
investigation thorough and exhaustive. To accomplish this and to do 
full justice to the subject will -require continuous work to the end of 
the next cotton-season, as we cannot arrive at complete knowledge on 
the many questions that present themselves, whether regarding the 
habits of the insect, or as to the best means of preventing its injuries, 
without pursuing systematic investigations through every season of the 
year. I will therefore hope and expect a renewal of the special api^ro- 
priation for this purpose to enable the department to satisfactorily com- 
plete the work. When we reflect on the immense losses the cotton- 
grower has sustained during the best part of a century from the ravages 
of the cotton-worm and other insects, it is suri^rising that no systematic 
investigation had before been made by the government 5 and noAV that 
the investigation has been commenced, it is very desirable that it be 
completed in a thorough manner. 

STATISTICAL DIVISION. 

This division has been employed during the past year, as usual — 
In collecting the statistics of farm products and animals tlirough th^ 
agency of spme 4^000 jcorrespondents^ 
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In the recording and tabulation of foreign statistics, compiled from 
the data supplied by those governments and by their agricultural 

societies ; 

In supplying the dema.nd for information from members of Congress, 
boards of trade, and persons interested in agriculture, manufactures, and 
commerce ; 

In recording the iirices of farm products and animals in the leading 
markets of the United States; 

Also, in publishing a monthly report of the crops of the whole coun- 
try, giving a detailed statement each month of acreage, condition, and 
quality of each crop, thereby reaching thousands of persons who 
otherwise would have to depend upon unreliable sources for such in- 
formation ; and I can only regret that the limited amount of the appropria- 
tion for statistical purposes does not permit a more extended report of 
labor, wages, and other matters of interest to agriculturists and to the 
whole country. 

The report of the crops for the present year presents no material 
change from the abundant crop of 1877, which has been equaled, and 
in some cases surpassed, by the crops of this year. 

The acreage in corn was slightly increased, while the condition during 
the growing season was not quite as favorable. Still the crop this 
year will be one of the largest ever grown, and will, in the aggregate, 
equal its predecessor of 1877. This is the more remarkable, as this is 
the fourth of an unbroken series of large crops. 

The wheat crop of the present year promised in the spring to be 
unusually large. The winter had been favorable, the acreage largely 
increased, and the growing condition all that could be desired, but the 
"hot wave'' of July brought disaster to the crop in certain portions of 
those States where* spring wheat is sown, and in which the grain was in 
that certain condition of growth rendering it liable to be affected by the 
simoom, which lasted three days, and ruined the hopes of thousands. 
The States that i)rodueed the heaviest yield last year produced the 
lightest this 5 yet, in a general view, it is to be considered that in the 
States north, and bordering on the Ohio Eiver, in Kansas, JS'ebraska, 
and California, there are large yields reported, larger considerably than 
last year, so that the crop of this year may be safely estimated at twenty- 
five millions of bushels greater than that of 1877. 

The other grain crops have been generally good, presenting no new 
feature this year. The only crop which shows a material decline is the 
potato crop, which is from twenty to twenty-five per cent, less than that 
of last year. This great decline was owing to the extreme heat of J uly 
and the drought of August. 

The cotton crop, so important in its bearing on the industries of the 
world, has been lavored durmg all the stages of its growth. The acre- 
age was slightly increased— about 2 per cent. The absence of insect 
injuries was almost universal, only small portions of Mississippi, Ala 
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bama, and Georgia reporting any. l^e increase of product per acre is 
very decided, only Florida, Alabama, and Louisiana reporting a slight 
decrease, while Texas, Arkansas, and Tennessee report large gains. 
Should the season continue favorable for the next fortnight the crop 
will all l>e saved, and the total will exceed 5,000,000 bales. 

The tobacco crop does not promise so large a yield this year as last, 
but the quality is much superior. Later returns are necessary before 
any estimate of the quantity can be made. 

The prospects for the sugar and rice crops of the South are yery en- 
couraging, particularly the former. Last year was one of disaster, but 
the favorable weather this fall promises an unusual result — much greater 
than the product of last year. 

The following table presents the number of persons engaged in the 
different occupations in the United States at the last enumeration : 



Population. 



1870 (census) 



Per 
cent. 



1878. 



Per 
cent. 



Total over 10 years 

Males in all occupations 

Agriculture 

Manufacturing and mining 

PrafessiontiJ. and personal 

Trade, commerce, and transportation 



28, 228, 945 
12, 505, 923 
5, 922, 471 
2, 707, 421 
2, C84, 793 
1, 191, 238 



47. 35 
21. 65 
21. 47 
9. 52 



34, 000, 000 
15, 000, 000 
7, 600, 000 

2, 900, 000 

3, 000, 000 
1, 500, 000 



50. 66 

19. 33 

20. 00 
10. 00 



The census of 1870 gives an aggregate value of all personal and real 
property for that year of $29,822,535,140. 

The agricultural interest being valued at 38 per cent, of aU others 
eombined, th^ value of farms and property is $11,124,959,037. 

Value of farms, 1870 $9, 262, 803, 861 

Value of farm animals, 1870 1, 525, 276, 747 

Value of farm implements, 1870 336, 878, 429 

Total 11,124,959,037 

The increase of population over 10 years was somewhat above 21 per 
cent. At the same rate of increase of values the value of farms and 
farm products for 1878 would be as follows : 

Value of farms, 1878 ,^11,207,992, 071 

Value of farm animals, 1878 1, 845, 584, 863 

Value of farm implements, 1878 407, 622, 899 

Total 13, m, 200, 433 

The value of farm products and animals for the year 1870 was re- 
turned at $2,447,558,058. Production has increased and prices have 
declined, and we estimate the total production of 1878 at about $3,000,- 
000,000. 

I desire again to call attention to a comparative statement of the 
apx)ropriation made for the different departments of government, and 
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with this purpose reproduce the following statement embraced in the 
last annual report, and now corrected m some particulars : 

It is sliown by a recent statement made from the records of the Treasury Depart- 
ment that the total expenditures of the Department of Agriculture from 1839 to 1877, 
inclusive, amount to $3,366,114.37. From this amount should he deducted $100,000 
appropriated in 1867 for the purpose of enabling the Commissioner of Agriculture to 
erect a department building, and the further sum of $50,000 appropriated for the print- 
ing of the annual reports of the department for the years 1872 and 1873, and erro- 
neously charged to the current annual expenses of the department for those years. 
Deducting these two items from the above amount, and it leaves the sum of $3;216,- 
114.37 as the aggregate amount appropriated during the existence of the government 
for the promotion of agriculture. The utter insignificance of this sum becomes appa- 
rent when compared with the amounts appropriated for the maintenance of other 
departments of the general government. Dividing the total amount appropriated by 
the number of years during which these appropriations have been made, and it gives 
the small sum of |84,634 as' the average annual expenses of the department. When 
it is remembered that the last census established the fact that one-half the popula- 
tion of the United States is either directly engaged in agricultural pursuits or is 
wholly dependent upon them for support, this sum becomes still more insignificant as 
an appropriation for fostering and promoting so vast an interest. 

The following appropriations for the years named will be sufficient to illustrate the 
difference in tlie amounts appropriated for the various departments of the general 
government. 



Departments. 


1877. 


1878. 


1879. 


Department of State 

Treasury Department 

War Department 


$1,;577,428 43 
163, 015, G47 G8 


$1, 353, 807 50 
159, 222, 392 61 
4, 245, 628 00 
13,745,422 GO 
36, 674, 573 32 
3, 469, 045 00 
3, 424, 950 00 
188, 640 00 


$7, 134, 325 64 
167, 122, 213 75 
68, 263, 792 48 
20, 684, 492 83 
38, 245, 551 74 
7, 295, 389 08 
3, 918, 013 94 
204, 900 00 


Kavy Department 


13, 115, 176 55 
37, C73, 054 17 
6, 422, 283 49 
3, 364, 343 31 
174, 686 96 


Interior Department 

Post-Office Department 

Department of Justice 

Department of Agriculture 



The following table exhibits, in a condensed form, the appropriations 
made by Congress for this department, the disbursements and unex- 
pended balances for the fiscal year ending June 30, 1878 : 



Title of appropriation. 



Amount 
appropriated, 



Amount 
disbursed. 



Amount 
unexpended. 



Salaries 

Collecting statistics 

Purchase and distribution of seeds, 

Experimental garden 

Museum and herbarium 

Pumiture, cases, and repairs 

Library 

I/aboratory 

Contingent expenses 

Postage. 

Improvement of grounds 

Printing and binding 

Forestry 



$65, 640 00 
15, 000 00 
75, 000 00 

4, 000 00 

1, 500 00 
4, 500 00 
1,000 00 
1, 000 00 

8, 000 00 
4, 000 00 
6, 500 00 

9, 0.00 00 

2, 500 00 



$65, 
15, 
74, 
4, 
1, 
4, 
1, 
1, 



640 00 
000 00 
579 33 

000 00 
500 GO 
500 CO 
000 00 
000 00 
000 00 
445 21 
500 00 
807 59 
500 00 



-$420 07 



554 79 

'102 a 



* The unexpended balance of the appropriation for purchase and distribution of seeds will be exhausted 
in. the settlement of a bill not yet determined to be paid from that appropriation. 

DISEASES GF DOjVIESTICATED ANIMALS. 

During the past twenty years, or more, the spread of infectious and 
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contagious diseases among domesticated animals in this country has 
been very rapid, and increasingly malignant and destructive. So wide- 
spread and fatal had many of them become that I determined, a year 
ago or more, to institute a preliminary investigation looking to a dis- 
covery of the cause and a remedy for some of the more vuTilent and 
destructive of these maladies. "No funds being available for this purpose, 
all that could be done was to open a correspondence with leading stock- 
raisers throughout the country, hoping thereby to elicit information 
touching the annual losses of farm stock fi-om the various diseases 
incidental to this class of property, the character of the maladies most 
prevalent and fatal, and what remedies, if any, were used. A large 
number of circular letters were forwarded to the regular correspondents 
of the department, and to many others engaged exclusively in stock- 
raising. Eeplies were received from every section of the country. 
These letters contained much valuable information, which was called 
for by resolution of the United States Senate, February 20, 1877, and by 
you forwarded to the President of the Senate on the 27th day of the 
same month. (See Ex. Doc. ]^o. 35, Forty-fifth Congress, second 
session.) By reference to this volume, a few copies only of which were 
printed, a tabular statement will be found which gives returns of annual 
losses of domesticated animals in 1,125 counties out of 2,447, the whole 
number of counties contained in the United States. 

These, returns are as accurate as could be given in the absence of an 
absolute census, but for less than one-half the Territory of the United 
States they show annual losses amounting to $10,091,483 in swine alone, 
and for all other classes of domesticated animals the losses are given for 
the same counties at $6,561,945, making a grand total of $16,653,428. 

These figures indicate that the losses of farm animals throughout the 
United States annually aggregates the sum of $30,000,000 or more. As 
at least two-thirds of this amount seemed to be sustained in the loss of 
swine from affections which appeared to be but little understood by the 
farmer and stock-raiser, I regarded the subject of sufficient importance 
to call for an appropriation to defray the expenses of a scientific investi- 
gation into the causes of many of the more malignant, infectious and 
contagious diseases of domesticated animals, but more especially of those 
incident to swine. 

The sum of $10,000 was appropriated for this purpose, and as soon as 
the fund was available examiners were appointed in the States of Kew 
York, Indiana, Illinois, Iowa, Kansas, Missouri, and North Carolina. 
These examiners were instructed to devote the brief time allotted them 
to an investigation of diseases of swine, as I did not regard the amount 
of the appropriation sufficient to cover the additional expense of an 
investigation of infectious and contagious diseases incident to other 
classes of farm animals. 

By reference to the returns above alluded to it will be seen that tb 
annual losses of swine are heaviest in some of the above-named States, 
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and lience it was deemed advisable to confine tlie investigation to those 
States and localities where the disease was most extensive, virulent, and 
fatal. I have more recently appointed an examiner for Virginia, who 
has devoted a portion of his time to an examination of a fatal disease 
prevailing among cattle in some of the northern and northeastern coun- 
ties of that State, and who pronounces the disease pleuro-pneumonia. 

Previous to the beginning of this examination and investigation, every 
disease incident to swine was known as "hog-cholera,'' but the examiners, 
whose reports are now being prepared, will show that this class of farm 
stock is subject to almost as many different and distinctly marked dis- 
eases, and of equally as malignant, contagious, and fatal a character, as 
those which afflict mankind. Their reports will also show the identity 
of these diseases as they annually prevail iu the great corn-growing and 
pork-raisiQg regions of the country, and will demonstrate the absolute 
necessity of a continuation of this investigation until definite results are 
obtained as to the causes of these disorders, and the discovery of reme- 
dies for the same. In addition to the saving of so vast an amount of 
property, the health of our people demands the completion of this work, 
as it is a noteworthy but lamentable fact that many herds of hogs are 
shipped to the nearest market, or are slaughtered by the owner for 
marketable purposes, as soon as disease makes its appearance among 
them. I shall therefore ask for an additional appropriation by Congress 
to enable me to carry forward and, if possible, complete this investiga- 
tion. 

One of the most dreaded contagious diseases known among cattle is 
that of pleuro-pneumonia or lung fever. It was brought to this country 
as early as the year 1843, and has since prevailed to a greater or less 
extent in several of the Eastern and a few of the Southern States. It 
made its appearance about a century ago in Central Europe, and has 
since spread to most European countries. With the exception of rinder- 
pest it is the most dreaded and destructive disease known among cattle. 
Unlike Texas cattle-fever, which is controlled in our more northern lati- 
tudes by the appearance of frost, this disease "knows no limitation by 
winter or summer, cold or heat, rain or drought, high or low latitude.'' 
It is the most insidious of all plagues, for the poison may be retained hi 
the system for a period of one or two months, or even for a longer period, 
in a latent form, and the infected animal in the mean time may be trans- 
ported from one end of the continent to the other in apparent good 
health, yet all the while carrying and scattering the seeds of this dreaded 
pestilence. 

Since the appearance of this affection on our shores it has prevailed 
at different times in the States of Massachusetts, Connecticut, ISTew 
York, Kew Jersey, Pennsylvania, Maryland, Delaware, Virginia, and in 
the District of Columbia. It has recently shown itself at two points in 
Virginia (Alexandria and Lynchburg), where it was recently prevailing 
in a virulent form. 
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At preseut the disease seems to be circumscribed by narrow limits, 
and could be extirpated with but little cost in comparison with the sum 
that would be required should the plague be communicated to the count- 
less herds west of the Alleghany Mountains. This disease is of such a 
destructive nature as to have called forth for its immediate extirpation 
the assistance of every European government in which it has appeared, 
many of them having found it necessary to expend millions of dollars in 
its suppression. The interests involved in this case are of so vast a 
character^ and of such overshadowing importance both to the farming 
and commercial interests of the country, as to require the active inter- 
vention of the Federal Government for their protection, and for this 
reason the considerate attention of Congress is respectfully asked to 
this important matter. 

TnE PARIS EXPOSITION OP 1878. 

The United States having been invited by the Eepubiic of France to 
take part in a nniversal exposition of the productions of agriculture, 
manufactures^ and fine arts, to be held at Paris in 1878, an appropriation 
of $150,000 was made by Congress December 15, 1877. This sum was 
subsequently increased by auother appropriation to $190,000. Out of 
the sum first appropriated $10,000 was assigned to the Department of 
Agriculture as its proper proportion of the fund, with which to make a 
display of the agricultural productions of this country. From the second 
appropriation of $40,000 made toward the close of the second session of 
the Forty-fifth Congress the department received $5,000 additional for 
this exhibit. 

The first approi3riation was not available until some weeks after the 
approval of the bill, and the exposition was to open about the 1st of 
May, thus leaving a very short time and, that at an unpropitious season, 
in which to collect, prepare for exhibition, and transport such produc- 
tions of our agricultural industry as would do credit to the country. 

Every effort was made that the limited time and meager means would 
permit to make such an exhibition as would attract attention of the peo- 
ple of all nationalities, and thus enlarge the markets for the consump- 
tion of our products. Our exhibition of agricultural production, though 
not by any means such as could have been made, or such as would have 
been made had more time and money been devoted to it, was in some 
degree creditable to the country, and has received the approval and 
commendation of the French authorities and the people of other coun- 
tries who attended the Exposition. 

f The former chemist of the department, Dr. McMurtrie, was especially 
charged with the care of this exhibit ; but as he has not yet returned 
or reported thereon, 'more particular mention of the part which the 
Agricultural Department has taken in the Paris Exposition is left for a 
subsequent report.^ 
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FORESTRY. 

The former Eeport on Forestry^ from tlie limitations placed upon its ex- 
tentj did not contain all the matter that was prepared for publication. 
An additional work has therefore been prepared, under my direction, by 
Dr. Franklin B. Hough, Commissioner of Forestry, which it is desirable 
shall be published as a companion to the former report. 

Of the first report it may suffice to say that it has attracted general 
attention and gained the iiighest commendation from the most distin- 
guished authorities on forestry, and also from those interested in the in- 
dustries resulting from forest products in other countries. Their special 
lournals reproduce extracts or full translations of important articles, and 
manifest great interest in our discussions relating to the extent, manage- 
ment, and maintenance of our forest supplies. 

The manuscript now prepared contains ample information upon the 
subject of forest resources of other countries, a subject which was neces- 
sarily excluded from the former report ; it embraces much recent in- 
formation concerning the changes going on in special institutions for 
instruction in forestry ; it reviews the proceedings of various American 
societies for the x)romotion of agriculture and horticulture, so far as they 
discuss questions relating to forest planting and management^ it includes 
several special memoirs upon scientific investigations in this direction, 
the methods of management, and other snbjects of unquestionable im- 
portance that have not hitherto appeared in the English language. 

In the prosecution of this investigation Dr. Hough, during the past 
fall, visited the British Provinces of Canada, availing himself while there 
not only of the various official reports bearing on the subject, but of the 
co-operation and advice of many persons who, from official position or 
special qualification, were best able to promote the object of his visit. 
That the publication of this supplementary report will i)rove of value 
there is no room whatever to doubt, the whole question of forestry and 
timber being one of vast and vital interest to the entir^ country. 

This volume, if published, will contain about as many pages as the 
Eeport on Forestry published in 1877, and it is a very valuable compila- 
tion, which ought to be published as a second volume of Agricultural 
Eeport for 1878, and 300,000 copies could be distributed with i)rofit to 
the business of the country. 

This subject of Forestry is of so great and immediate importance to 
our people that it is my duty to again urge the appropriation of the small 
sum of money ($6,000) asked for last year, for continuing this work of 
Dr. Hough, and for obtaining other facts and information preparatory 
to establishing a Division of Forestry in this department. 

Of the science of Forestry, so far as relates to the management of 
State domains for the grcvv th of timber, the care of property ov/ned hj 
communes and public institutions, but under public authority, the rights 
af coromon usage, and all the laws, regulations, and judicial decisions 
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relating thereto, we shall never have in the United States much prac- 
tical interest, because the circumstances under which landed property 
is held in this country are altogether different. 

The title of our lauds is allodial, and the owner absolutely owns all 
the rights belonging to the soil, subject only to the right of eminent do- 
main, when the govermnent sees fit to assert it, and to the obligation or 
assisting by taxation in the support of government. The codes and 
jurisprudence of Europe, so far as they relate to Forestry, are, therefore, 
of little concern in the future management of our woodlands 5 and all 
the special training bestowed upon young men, in qualifying them for 
the administration of these interests, would, so far as relates to legal 
provisions and the various remedies that they provide against the 
evasion or violation of these laws, be lost upon one intending to devote 
himself to tree-culture with us. 

But we have, nevertheless, much to be considered as regards legal 
provisions for the encouragement of planting, and already in many of 
the States premiums and exemptions have been allowed, some of which, 
being ill-advised and full of mischief, have already been repealed. In 
other States some protection may be needed which has not been given; 
and in the future we need a means for carefully collecting and presenting 
full and rehable information for the guidance of State legislatures, to 
the end that nothing be neglected that their true interests may require, 
and that there be no more blunders to correct. The Forestry report of 
1877 gave the principal laws that had been passed up to that time for 
the encouragement of forest-tree planting; that of 1878 will give all 
that have since been enacted, with a careful inquiry into the causes 
which have in some cases led to the repeal of bounties formerly granted. 
It should be the duty of the person having charge of this inquiry to re- 
port annually upon this subject, in order that a uniform standard of ex- 
cellence in regard to legislation upon this subject may be reached and 
maintained. 

But let it not.be inferred that we can leani nothing from European 
experience upon the management of forests. On the contrary, we 
have everything to learn and apply, that this experience can teach us, 
with regard to methods and management, and to the scientific researches 
that are being made for the discovery of principles, and the operation 
of natural laws, for the advancement of the interests depending upon 
Forestry. 

There are over twenty Schools of Forestry in Europe, in which this sub- 
ject is taught in the most thorough manner, in all its relations to science 
and its applications to the planting, management, and renewal of for- 
ests. The professors in these schools have, in many instances, prepared 
special memoirs upon subjects of practical interest, and some of these 
schools, as at Tharandt, ^N'eustadt-Eberswalde, Kancy, Hohenheim, &c., 
have published from year to year information of practical interest in 
every country where trees can be grown. At most of these schools, ex- 
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periinental stations have been established, not merely for the instruction 
of their students but for original investigations that shall extend the 
boundaries of knowledge beyond their former limits, and discover facts 
that may be turned to practical account in cheapening methods of man- - 
agement or increasing the value of products. The best of these results 
should every year be judiciously digested and prepared for publication 
for the benefit of our own citizens. 

At some of these stations, especially in Prussia and Bavaria, the gov- 
ernment has instituted a series of comparative (Observations for the study 
of the climatic effects of woodlands upon agriculture, and those in 
charge of these systems have expressed an earnest wish for cooperation 
in the United States. Among the agricultural colleges already estab- 
lished through Congressional patronage, and at several of the meteoro- 
logical stations maintained at the national expense, these observations 
could be established at very little expense beyond the cost of instru- 
ments. It should be the duty of the person charged with the study of 
Forestry to organize, direct, and unify these observations, and to digest 
and publish their annual results. 

It should be remembered, in this study of climatic effects, that the 
general humidity of our atmosphere is much less than that of Europe, 
for the reason that the westerly winds prevaihng in both regions pass 
over the Atlantic influenced, in some cases in notable degree, by the 
Gulf Stream before reaching Europe, while our westerly winds have their 
moisture largely condensed before passing far inland, by being carried 
over high mountain ranges, so that in their further course over vast 
regions they yield no further moisture as rain, and the surface remains 
arid, and in many places not susceptible to cultivation. Hence the con- 
clusions to which European observations might lead would not find ap- 
phcation with us 5 and if we would know the laws that govern our cli- 
mate, and the influences that may tend to ameliorate or impair it, we 
must work out the problem ourselves. 

There are about twenty journals wholly devoted to Forestry published 
in various parts of the world. Of these, British India, Eussia, Sweden, 
Denmark, England, France, Austria, Spain, and Italy have each one, 
Switzerland two, and Germany the remainder. There cannot be a doubt 
but that every one of these contains every year much new information 
that would have practical apphcation, and that would lead to useful re- 
sults in this country if known. Some of these journals are distinguished 
for the ability with which they are conducted, and, passing over all that 
is local or special, a great deal of general interest to our citizens. This 
information should be judiciously prepared and given to our people for 
their benefit. Besides these special journals of Forestry, the trans- 
actions of learned societies, and the scientific journals of more general 
field, often contain articles of practical interest. This is especially true 
of those devoted to the study of natural history ; the injuries done by 
noxious insects and their remedies; the preservation of timbers 5 the 
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manufacture of woods and wood i>roducts 5 and various topics of inquiry 
that have relation to this subject. 

Passing from these studies of the sciences of exact observation to 
those of a business-like character^ there are from time to time brought 
forward new methods of working and management, which are urged 
upon the public uniler an interest that seeks proiit from their use. It is 
unfortunate that these novelties have not ahvays the merit which they 
claim, and that while some are really worthy of public attention, there 
are others that deserve no notice. A discriminating aud impartial state- 
ment of what is really worthy of notice might i>revent inconsiderate 
investments in others that are not. It would be especially desirable to 
know concisely the results reached by commissions appointed from time 
to time for testing alleged discoveries or new methods, as is done more 
or less every year by various Eur opean governments and by commis- 
sions appointed by learned societies. 

In almost every country in Euroi)e, but especially in Gemiany, asso- 
ciations of foresters have been formed, solely for the discussion of ques- 
tions of i)rofessional interest. If a new disease or injury to young seed- 
lings, or to nurseries or plantations of larger growth, has appeared, all 
experience is combined and all science is exhausted in the discovery of 
its cause and in the application of the remedies. The comparative merits 
of methods of culture and management, the effect of fertilizers, and the 
various circumstances that can be controlled, so far as they affect the 
interest under protection, are fully discussed and compared. Most of 
these associations publish annually, or more frequently, the results of 
their labors, and not a little of these would be useful, if known to our 
people. The meeting of German foresters at Dresden during the last 
summer has been mentioned as one of unusual interest. 

The number of publications devoted to various questions si^eciaUy 
relating to Forestry that ajipear every year in Europe, besides those 
already referred to, is large. In Germany alone the number is some- 
times a hundred a year. ]Srot a few of these possess unusual interest, 
and the best results of these labors in the field of scientific research or 
applied knowledge should be known wherever they can be applied. In 
faet, we cannot afford to let these new principles pass unobserved and 
unapplied while so much can be sa^^ed or gained by availing ourselves 
of their use. 

Turning from this field of exi)erimental inquiry and observation in 
foreign countries to our oayu, we have in various sections of the country, 
but especially in the prairie regions of the Yfest, a large amount of use- 
fril observation every year accumulating, which should be gathered up 
and made known. It should be remarked that everj" new discovery is 
not valuable, nor will what may be api^licable in one region be useful 
to another. This negative knowledge is often of great value by ijrevent- 
ing unwise investment and consequent losses as, for example, in at- 
tempting to cultivate in one locahty some species that has proved highly 
successful in another^ where a full knowledge of all the conditions requi- 
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site for success ttoiiIcI liavc shown beforehand that the enterprise ayouM 
fan. 

There are also from time to time various economies proposed in the 
use of forest products^ some of Avhich would prove of great advantage 
if generally known. In otlier cases opportunities now neglected might 
be improved, if pointed out ; and, generally^ an able, diligent, intelli- 
gent, and imi)artial study of the various subjects having relation to For- 
estry cannot fail of resulting in lastmg benefit to the country, and to all 
classes haviug occasion to produce, sell, or use forest products. This, 
either, directly or incidentally, may be said to include all classes of our 
citizens, and to affect in greater or less degree every interest in the 
country'. 

I subjoin a few extracts from very many commendatory notices of the 
volume on Forestry, which show the estimate in w^hich the report is held 
and the desirability, not to say necessity, of the continuance of effort in 
this direction. 

The Kew York Times, of date July 10, 1878, after noticing the efforts 
made by the Secretary of the Interior to* prevent timber depredations 
throughout the United States, says of this report : 

The subject is a broad one and ^veU wortliy tlie attention of aU tliouglitful men. It 
rises above politics, and sbonld not, as it was last winter, be discussed in a partisan or 
sectional spirit ; tbe whole country is vitally interested in the cultivation of the forest 
lands of the West and South. 

The St. John's Printers' Miscellany, of June, 1878, says ; 

Eeport upon Forestry is the title of a very valuable work laid upon our table through 
the kindness of the Hon. W. G. LeDuc, United States Commissioner of Agriculture. 
The author. Dr. Hough, has certainly fulfilled his commission on this important sub- 
ject in a very painstaking a;nd exhaustive manner, and from the nature of the informa- 
tion convoyed in its pages the work should be placed in the hands of every farmer, at 
least, on this continent. 

It might not be amiss to suggest here that the Dominion Government should appoint 
a like commission, for this is a subject which affects the most vital interests of the 
country at large. 

The Western New York Euralist says : 

Of this rejiort we do not know ho ^v the newspapers could do the country better serv- 
ice than by scattering broadcast among the farmers of the land portions of the informa- 
tion here gathered. The timber resources and timber needs of difiercnt parts of the 
country, the methods of tree-planting and tree-pruning, the sanitary and climatic 
effect of woodlands, the need of timber-belts for far^n and li'uit protection, valuable 
forest products, and many other important subjects are treated at length. 

The Maine Farmer says : 

Those who are acquainted with the great acquirements of Dr. Hough, with his 
famiharity with almost every subject of historical and scientific inquiry, with his great 
diligence, and his fine, clear style, need hardly to be told that the entire work has 
been well done. It is much to be regretted, however, that from want of a sufficient 
appropriation, a vast collection of statistical information of great historic and economic 
value, as well as many useful iUustrations and diagrams, were o]jliged to be wholly 
omitted, while the work Avas so limited in size that much matter of imj^ortanco had to 
be entirely left out. But as it is, it is one of the most important works ever issued b^ 
the government, 
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The Journal of Forestry and Estate Management, published at Lon- 
don, after speaking in high terms of the report of Dr. Hough, and the 
diligent manner in which he has prosecuted his investigations, says : 

From these sources he has heen able to coUect an astonishing amount of useful 
information, which he has arranged with laudable carefulness and great ability in the 
report now liefore us. 

The report was limit ed to a volume not exceediug 650 pages, which has compelled 
the author to condense or exclude much valuable matter ; but still the book is com- 
piled in such a masterly manner that it forms the most complete and exhaustive trea- 
tise upon the subject that has yet appeared in the English language. For the present 
we would recommend the careful §tudy of it to all arborists, who will find in it a per- 
fect mine of information calculated to instruct and interest all students of the science 
and art of forestry. 

The Pioneer Press of Saint Paul says : 

The Report on Forestry, by Dr. F. B. Hough, issued under the direction of the Com- 
missioner of Agriculture, is a work of great value. The author seems to have prose- 
cuted his inquiries with industry and iutelligence, not only throughout the United 
States, but in foreign countries. It is indeed in foreign countries where the vital 
importance of preserving forests has been long understood, and where for many years 
they havei been fostered under settled policies of the various governments, that we can 
learn most of the vital necessity of forest culture, and of the means best adapted to 
promote on a large scale the growth of woods and to preserve those which still survive 
the tremendous havoc and waste which are making in all our native forests. 

The following is an extract from a letter written by Prof. Andrew 
Llaurado, of the School of Forestry, Escura, Madrid, Spain : 

I know your name by your exceUent work in the Report upon Forestry. I appreci- 
ate the extent of your knowledge and the wisdom of your government in charging you 
with the duty of writing upon so important and interesting a subject. 

Prof. W. S. Clark, president of the Massachusetts State Agricultural 
College, says : 

I have just examined with pleasure your important Eeport upon Forestry, and hope 
your good work may be continued. 

Jos. L. Budd, Professor of Porestiy, Iowa State College, says : 

I have received your very valuable Report on Forestry. It is a matter of extreme 
regret that tliis rej^ort could not be generally disseminated, and especially in the 
West. It is the only valuable and original work on this vitally important subject. 

DISTRIBUTION OF SEEDS. 

The organic law establishing the department, and which has not been 
changed or modilied in this respect, makes it the duty of the Commis- 
sioner to confine (sec. ^'purchase and distribution of seeds by the 
Department of Agriculture to such seeds as are rare and uncommon to 
the country, or such as can be made more profitable by frequent changes 
from one part of our country to another," &c. 

By these express terms it becomes as much the duty of the Commis- 
sioner to distribute as to purchase these seeds. Both purchase and dis- 
tribution are devolved on him alone. But, for reasons not now apparent, 
the distribution came in time to be transferred from the department very 
largely into the hands of members of Congress, a division of the seed 
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being made in the rooms of the department and sent to members at 
their several residences in Washington, during the sessions of Congress. 

The result of this saving of trouble and shirking of responsibility by 
the Department of Agriculture was that members of Congress were 
either overwhelmed with the burden of a personal distribution and a 
personal response to letters on the subject, at a time when legislative 
duties were most pressing, or had to be at the expense of a clerk for this 
purpose, or else were obliged to transmit the packages as received to 
postmasters and political friends in their respective districts, to be by 
them subdivided and further distributed — ^usually where they would do 
the greatest political rather than agricultural good. 

As illustrating the manner in which I at one time hoped to correct this 
serious evil and the causes which have so far hindered its complete 
adoption and full effect, I beg leave to quote from a letter addressed, ia 
February last, to certaiu members of Congress, as follows : 

On assuming tlio duties of Commissioner of Agriculture, I found that tlie distribu- 
tion of seeds as heretofore conducted had grown outside of the law to an evil of serious 
magnitude ; that, in contravention of the manifest purposes for which the department 
was created, it had included not more of ^^new and valuable" seeds than of the com- 
monest kinds already in use, and which could be bought in almost every seed-store, 
not to say country grocery; that it had been extended so as to embrace almost every 
manner of applicant, not less the country merchant whose object was to sell at retail, 
than the 'bona fide cultivator of the soil ; that it was prejudicial to agriculturists them- 
selves, lulling them into an indifference about raising their own seeds — the only safe 
and judicious plan; and last, but not least, that it was (and was so pronounced by 
many of their number) a great, unnecessary, and unwarranted tax on the time, atten- 
tion, and patience of members of Congress. To relieve them of this onerous burden, 
and to bring the action of the department in the matter strictly within the intent and 
letter of the law, I determined to pursue the policy indicated in the circular issued 
July, 1877, and which I had the honor to submit to the consideration of members of 
Congress. 

In this circular, issued, as will be seen, before the assembling of the present Con- 
gress, I requested its members to designate the best men, in an agricultural sense, in 
their respective districts, to receive *^new and valuable" seeds, to be sent out by the 
department. Not only this, but at the request of many members of Congress, the 
department undertook to reply to letters written to them, in which application had 
been or should be made for seeds, and to send the seeds to those applicants whom they 
would vouch for, and nominate as intelligent and worthy agriculturists ; and, further- 
more, would answer the letters of those whose requests could not be granted, stating 
to the applicant the reason therefor, and citing the law on the subject. 

A majority of the members have furnished lists, and the seeds have been sent in 
accordance therewith. Had I been able to adhere strictly to this course, much of the 
evil spoken of would, in my judgment, have been eliminated from the pre-existing 
practice. But it has now become ajjparent that the clerical force of the department 
is inadequate to such a task, and I am, therefore, reluctantly compelled to remit, in 
many cases, to members of. Congress, the burden of which they have complained, 
making it optional with them either to take the seeds to their rooms and themselves 
to be the distributors thereof, or else to leave it with the department to make the dis- 
tribution among those to whom, under the plain construction of the law, it was in- 
tended they should be sent. 

Thus, for want of clerical aid, I am forced for the time to forego the line of action I 
had mapped out, and must of necessity content myself with the hope that it will grad- 
ually hut surely become the undeviating practice, as it is and should be the undoubted 
3 AGT?, 
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policy of tlie department j unless, indeed, some other and better course can be devised 
to moderate the demands of applicants, and confine to legitimate bounds a distribu- 
tion wbicli bas proved of so great value to the country, even in the imperfect manner 
in which it has heretofore been done. 

The vie\YS hero expressed I have seen no reason to change in any 
essential particular. The necessity still exists, and must ahvays exist, 
that this matter of distributing seeds shall be confined^ equally with the 
duty of purchasing 'them, solely to this department; and I am pleased 
to say that a large majority of the members of Congress, whose opinions 
have been sought, signify not only their assent but their earnest desire 
to be relieved from this onerous tax on their time, by the relegation of 
the labor to the proper party. 

They see, ao the department does, aiul as all impartial observers must, 
that an important purpose for which this department was created, to 
wit, accurate experiments attending the introduction of new varieties of 
seeds, and intelligent reports on the same, leading to the elimination of 
the valuable from the valueless, can be reached in no other way than 
by having the department to be the sole distributor of the seeds which 
are to be placed in the hands of agriculturists, and the single depository 
of all reports from the recipients of them — ^reports which are to be the 
basis of future distribution, and guides to the agriculturists in every 
portion of the country. Already there are organized in the department 
separate divisions charged vrith the work of gathering such reports from 
all parts of every State in the Union, eliminating from them all val- 
uable information— information shaped by inquiries pointedly directed— 
and filing the same in convenient form for future reference. Unless we 
can get such reports, and have them convenient for reference, and thus 
know the results llovfing from our distribution, the distribution of seeds 
at all is of doubtiul value, and might as well be abandoned. 

Only by obeying the organic law, which requires the Commissioner of 
Agriculture to distribute to agriculturists the seeds which in\T.te them, 
can we hope to obtain these reports with any degree of certainty. This 
law is mandatory and must be obeyed until Congress shall see fit to 
amend the same, and thus permit or prescribe some other method' of 
distribution. 

Of the thousands and thousands of dollars' worth of seeds that have 
passed through the hands of members of Congress, it is safe to say that 
not a dozen reports have ever been made that have been available to 
the department as data on which to determine the intrinsic value of the 
seeds which ha^^e been drawn from its supply, or of the causes leading 
to failure or to success, as the case may have been, in the various local- 
ities where they were tried. 

This one fact furnishes all the argument necessary to give emphasis 
to the importance of a strict adherence to the law, which enjoins that tho 
distributionbe made by the Commissioner of Agriculture and only to agri- 
culturists. 

The question of the value to the /amers of the country, and relatively 
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to the country itself, of tlie (listribiitions of seeds which have heen made 
by this department — if there be any serious question in the minds of 
really intelligent men on the subject — would seem to be fairly met and 
fully ans wered in the many letters received daily from all sections bear- 
ing ample testimony to the importance of what has already been done, 
and calling for further help. A few of these letters are appended as 
illustratmg the general tone of them all. It will be seen that wherever 
a marked increase of crops has occurred the result has been attributed 
generally to the new or imx)roved varieties of seeds which had gone 
forth into those sections from this department, and that wherever a bet- 
ter system of cultivation has been inaugurated it is stated to have been 
greatly stimulated by the principles inculcated and the information con- 
tained in the numerous reports of the Department of Agriculture. 'Eot 
infrequently do correspondents volunteer the statement that the seeds 
which we have sent them have increased the yield of crops from one- 
tenth to one-fourthj and in some instances an hundred-fold. Kot the 
least of many resulting benefits, they say, will be found in the more 
mixed and varied husbandr^^ which the introduction of new seeds has 
made possible ; the greater number of crops rendering the farm more 
self-supporting, and materially lessening the danger of total loss, as is 
often the case where cultivation is confined to one or two staple crops. 

The following extracts from our correspondents indicate the almost 
invariable tone of the letters which are received on this subject: 

Alabama. — A correspondent says: "The wheat sent me by the de- 
partment possesses value above gold, and an adaptation above any other 
variet^^'^ 

Aei^ansas. — The variety of wheat from the department yields more 
and suits^this people better than any other ever tried here." Another : 
" The vf inter rye sent here by the department is highly satisfactory, and 
has doubled the yield of that grain in the county." Another: "The 
oats are a great improvement on any others ever grown here, and are 
the best in every i)articular." 

CONT^ECXICUT. — " The wheat sent us by the department is the ad- 
miration and wonder of all the farmers ; the best ever raised here." 

Indiana. — " The introduction by the department of imi)roTed varie- 
ties of Avheat has been worth thousands of dollars to our county." 

Kansas. — " The two wheats sent here by the department are very 
valuable and a great acquisition." Another: "The winter oats have 
largelj^ increased the yield and crop in this State." 

Kentucky. — " The new wheats sent from the department are sui)e- 
rior and more popular, giving better satisfaction than any we luwe ever 
grown." Another : " The oats are very productive and fully successful." 

Maine. — "Wheat from the department is valuable, yields 16 to 22 
bushels per acre; average of the entire State before only 14 bushels." 
Another: "Oats from the department prove to be just what we want." 

Maryland. — "The wheat introduced by the department is very valua- 
ble 3 the best raised here 5 yields much above tho average." 
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MiCHiaAN. — Wheats from the department yield well, from 15 to 40 
bushels, much above the average, which is 13J bushels per acre." 
Another: ^^The new oats are satisfactory^, altogether the best raised 
here." 

Mississippi. — "Oats introduced by department have been a great 
advantage to this section." 

MissouKi. — "The introduction of improved wheats by the department 
has been of great vahie by increasing our crop." 

"Nebraska. — "The wheats from the department gave great satisfac- 
tion, yielding from 13 to 40 bushels to the acre 5 much above past average." 
Another: "The corn is a valuable acquisition; the best grown here." 

jSTorth Carolina. — " The introduction by the department of improved 
varieties of wheat has been the means of largely increasing the produc- 
tion of that crop in these counties." 

Pennsylvania.— "The wheat sent from the department has made a 
decided improvement in the yield and quality of our wheat crop, and 
given great satisfaction." Another: "Since the distribution of the two 
varieties of oats by the Agricultural Department, our oat crop has been 
nearly doubled, both in quantity and weight of the bushel." 

South Carolina. — "The wheat sent from the department is beauti- 
ful, gives large yield, nearly free from rust; greatly increasing our 
crop, and we want more of it." 

Virginia. — "All are well pleased Avith the new varieties of wheat from 
the department; have much increased our yield." Another: " The yield 
ranges from 14 to 40 bushels per acre; the average in past years has 
been from 8 to 10 J bushels per acre." Another: " The iDecuniary advan- 
tage to our State from the improved oats is greater than the entire 
annual appropriations for the Agricultural Department." Another: 
"The value of the new potatoes sent to our State is worth more in 
benefits to us than the whole cost of the department." 

Wisconsin. — "The improved varieties of oats, wheat, and barley 
sent to our State from the department are a most valuable acquisition, 
and have largely increased our crops." 

A comparison of the statistics of production at different dates shows 
that there has been an increase in average yield j)er acre of v/heat, corn, 
oats, and other crops ; much of this is without doubt due to the use of 
seeds of improved v^arieties of those grains distributed by the department 
during the last decade. For instance, in 1870, the average yield i)er 
acre in the United States was, of wheat, 12.4 bushels ; of Indian corn, 
28.3 bushels ; of oats, 28.1 bushels ; and correspondingly so with other 
crops. In 1877, the average yield per acre of the same crops was, of 
wheat, 13.0 bushels ; Indian corn, 28.G bushels ; oats, 31.0 bushels. Total 
yield or crop of wheat in«1870 was 235,884,700 bushels; of Indian corn, 
1,094,255,000; of oats, 247,277,400. Yield of same crops in 1877 was, 
wheat, 364,194,146; of Indian corn, 1,342,558,000; of oats, 406,394,000; 
showing a general increase in the seven years of about 50 per cent. 
Analyzing these facts will show results in localities as follows : 
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The average yield per acre of the two Carolinas, in 1870, was, of wheat, 
7.8 bushels 5 in 1877, 9.1 bushels. Of Minnesota, in 1870, 15.2 bushels : in 
1877, 18.5 bushels. Virginia, 1870, 9.6 bushels; 1877, 10.4 bushels. 
Pennsylvania, 1870, 12 bushels; 1877, 13 bushels. Georgia, 1870, 8 
bushels; 1877, 9.5 bushels. Showing an increased average product in 
the States named ranging from 1 to 3 bushels per acre, adding millions 
of dollars to our annual values. 

Of purchases and of distributions Avhich have been made and not hith- 
erto reported, I would remark that in the summer of 1877 I purchased 
in Hungary, and imported to this country, some of the celebrated wheat 
called Sandomirka, the flour of which has long commanded the highest 
price throughout all Europe, and is also imported into the United States 
for certain special purposes. This wheat had the reputation for very 
many years of being the best grown in that country. 

This importation was distributed with great care in the fall of the same 
year. With the exception of two or three localities in Tennessee and 
one in Korth Carolina, the results have been unfavorable ; but whether, 
after being acclimated in this country, it will not prove to be a profitable 
and valuable grain, can only be determined after further experiment. 

Other new varieties of winter wheat, such as the Golden Straw, Ar- 
nold's Gold Medal, Sandford and Silver Chaff, were also distributed in 
the fall of 1877; in all about eleven hundred bushels. Extracts from 
the returns made regarding these varieties will be appended. 

For the sprmg sowing the present year, there were distributed the 
following varieties : Golden Globe, Defiance, Champlain, and Sherman, 
a total of 420 bushels, the Golden Globe largely preponderating ; the re- 
sult of this distribution of spring wheat will likewise appear iii appended 
extracts. 

Twelve hundred bushels of other varieties of winter wheat, viz., Mold's 
White, Mold's Bed, Yellow Missouri, Victor, Swamp, and Midge-proof, 
with three hundred bushels of the previously tried Silver Chaff, have 
been distributed during the fall of the present year. These will all be 
reported upon after the next summer's harvest. 

A variety of oats, named (from some circumstance attending their im- 
portation and purchase) The Board of Trade," and probably of Norwe- 
gian origin, distributed in a small way last season (spring, 1878), has 
proven to be of great value to the country, and wherever tried has uni- 
formly produced large crops, the ^rain weighing from 35 to 40 pounds 
per bushel. It has been a very decided success. 

There were also distributed of winter oats, obtained mainly from Ten- 
nessee, about 470 bushels. 

Of rye there were sent out in the fall of 1877 about 350 bushels, known 
as White Winter Eye ; of barley, at the same period, 400 bushels of a 
six-rowed variety; and 100 bushels of a spring variety, the past season, 
called Mensury, distinguished for its early ripening and excellent malt- 
ing qualities; of Silver Hull buckwheat, 164 bushels. 
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Tabular statement slwwincj the quaniUy and kind of seeds distributed ly the seed division, 
^e])artment of Agricult ure, from Juhj 1, 1S77, to June 30, 1878, inclusive. 



Name ol seeds. 



Vegetable 

iFlower 

Herb 

Tree 

Tobacco 

Opium poppy . 



FIELD SEEDS. 

"Wheat 

Oats 

Barley 

Bye 

Buckwheat 

Field com , 

Meld pease 

Sugar-beet 

Mangel-wurzel 

Broom-corn 

Doura 

Potatoes 

Kice 

Grass , 

CloTcr 

Vetch 

Millet 

Sorghum 

Chufa 

Tea-seed 



Cotton . 
Hemp . . 
Flax. 

Jute 

Eamie . . 



Grand total. 



123 
246 
7 
10 

5 



Palmers. 
...do ... 
...do ... 



Quarts . 
-- .do . 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 

do ... 
...do ... 

do . . . 
...do ... 

do . . . 
...do ... 

do . . . 
...do ... 

^ pints . 

Quarts . 



Quarts . 
... do . . . 
do ... 

1 |...do ... 
1 I Papers. 



^§1 



420, S56 
132, 368 
5 

256 
46, 100 
57 



7, 823 
3, 144 
1, 2.50 
694 
459 
4, 709 



2, 457 
316 
1,358 
32 
1, 907 
2 

3, 051 
1, 135 
24 
356 
3, 313 
3, 560 
7 



146 
76 
5 
28 
36 



635, 530 



To whom sent. 



43, 157 
40 



13, 204 
4, 648 
2, 164 
98 



676 



900 
16 
24 



6, 010 



28 

"ioo 



52, 535 



16, 004 
6, 064 
8, 248 

5, 436 
3, 474 

6, 090 



1,358 



1, 304 
1,360 



5, 064 



1, 610 
052 



152, 786 
69, 189 
10 
1, 442 
10, 835 
291 



12, 287 
3, 309 
1, 443 
958 
366 
3, 642 
48 
1, 135 
286 
239 
20 
3, 109 
16 
3, 689 
1, 559 
25 



2, 784 

3, 348 
1,197 

193 
26 
5 
87 

214 



274, 538 1, 115, ! 



Tabular statement of seeds distributed hi/ the seed division, Department of AoricvJtiirc , from 
July 1, 1878, to Kovemhcr 30, 1878. 



Description of seeds. 



Vegetable papers. 

Kamie do . . . 

Tree- seed do. . . 

Tobacco do. . . 

Opium poi^py do. . . 

"Wheat quarts . 

Oats do. .. 

Ilye do. .. 

Grass do. .. 

Sorghum do. . . 

Buckwheat do. .. 

Millet , do. .. 

Chufa do. 

Sugar-beet do. . . 

Vetches do. . . 

Doura do . . . 

Corn do . . . 

nice do . . . 

Hemp do . . . 

Potatoes ..do... 



To whom sent. 



s ^ = 



31 



400 
206 
10 



Grand total. 



i 



6,165 



b ^ 



12, 587 
4, 719 



12, 308 



ICO 
'5,' 408 



25, 230 
14, 252 



17, 816 39, 522 



G, 916 
10 
3, 963 
1G4 
28 
5, 899 
750 
294 
289 
81 
290 
4 
27 
11 
2 
3 
5 
7 



18, 973 
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Keports of tliese, as of many otlier seeds enumerated in the preceding 
tabular statement, will likewise be found in the appendix, and are well 
worthy the attention of the agriculturist, who, as a rule, is more inter- 
ested in detailed operations and special results than in general theories 
and deductions. 

IMMEDIATE NECESSITIES OF THE DEPARTMENT. 

The immediate necessities of this department, beyond the appropria- 
tions usually made for its ordinary worldng, may be stated: 

1. A laboratory of proper size and fully equiiiped, to cost not less than 
$300,000, with a sufficient appropriation to meet the expenses of the 
additional force that will be necessary to carry forward investigations 
on a larger scale than the present laboratory and appliances will permit; 
an increased appropriation for the salary of the chemist, and the 
further sum of $5,000, made available immediately, to pay for labor and 
material necessary in the pressing work of this division. 

2. An experimental farm of one thousand acres of ground, in the 
neighborhood of this city, and five experimental stations in different 
sections of the country, viz., one in California; one in the interior of the 
continent (to be devoted to the introduction and preservation of the best 
breeds of domesticated animals and to the domestication of some of the 
native wild animals of the country, among them the buffalo); one in 
Texas; one in Florida, and one in ]^sw York above the latitude of Al- 
bany. To inaugurate these farms a large sum will not be necessary, and 
after the first year the expense will be more than paid by the results of 
the cultivation at each station. 

3. An increased appropriation for the gardens and grounds of the 
department, which embraces experimental cultivation and propagation 
of trees, plants, &c., for distribution. This appropriation should be in- 
creased to at least $15,000. 

4. An increased appropriation of $3,000 for obtaining new material, 
employing labor, and otherwise extending the benefits arising from the 
museum and botanical divisions of this department. 

5. A renewal of the appropriation of $10,000 for the examination of the 
diseases of domesticated animals— a work already partially accomplished. 

G. A renewal of the appropriation of $5,000 for continuing the investi- 
gation of the history and habits of insects injurious to agriculture, 
especially those injurious to the cotton-plant— a work already partially 
completed; and the further sum of $5,000 to pay the necessary salaries 
and contingent and traveling expenses of observers employed in such 
duty, and also such additional compensation, not exceeding one thousand 
dollars per annum, to the entomologist of the department. 

7. An additional appropriation of $0,000 to continue the vrork on forestry. 

8. An appropriation of $5,000 to erect a stable suitable for the housing 
and protection of the stock used on the department grounds. 

Very respectfuUv, your obedient servant, 

WILLIAM G. LeDUC^ 

Commissioner of Agriculture, 
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EXPLANATIONS AND REMARKS ON THE TABLES. 

In making thorough examination of the question of sugar production in the United 
States, a collateral inquiry has resulted in information which is appended to this pref- 
atory report at this time, for the attention not only of the legislative powers of the 
country, hut of all those interested in commercial transactions with sugar and its 
allied products. 

This tabular statement of the tariff on sugar, extending from 1790 to 1877, inclusive, 
compiled with care, has been subjected to such revision as, I believe, entitles it to the 
confidence of those who wish to investigate this subject, or to predicate legislation 
thereon. 

The tabular statement of the imports, exports, cost, and consumption of tea and 
coffee was prepared at the san..* time and with like care, and is worthy of attention. 

The Imports and Exports are taken or compiled from the "American State Papers" 
and the statistics of "Commerce and Navigation." 

The Difference" is obtained by subtracting the exports from the imports, or the re- 
verse; if the export item exceeds the import item, a minus sign is used to designate 
such excess. 

"FaZwe" signifies the difference between the value of the imports and the value of 
the exports, and is therefore the cost of what is consumed. From 1867 to the present 
date the amounts in the value column are quoted fi:om the statistics of "Commerce 
and Navigation." 

Price j" or ^'Average jmce per pound," is obtained by dividing value by the quantities 
in the column of foreign consumption. 

The annual amounts Paid far customs" from 1867 until date are quoted or compiled 
from the statistics on "Commerce and Navigation"; previous to that year they are 
found by multiplying the quantity consumed by the rate of duty on each kind or 
grade of the article under consideration. For instance, tea is classified under various^ 
names, with a specific rate of duty on each; also, refined sugar comprises different 
grades, with a corresponding variety in the rates of duty. 

The "i?a^e" or Average rate of duty" is the result of dividing the Paid for customs by 
the amount consumed. 

The column of Domestic produce is estimated and collected from various sources, ahd, 
although not absolutely correct, forms the best known data of the sugar i)roduced in 
the United States. 

The figures in Domestic exports are quoted from the "American State Papers" and 
statistics of ^-'Commerce and Navigation." 

Previous to 1867, Foreign consumption is deduced from the imports and exports; after 
that time the amounts are taken from the tables of home consumption in the statistics 
of " Commerce and Navigation." 

Domestic consumjMoiij previous to 1867, is the difference between domestic production 
and exports ; subsequently, the amounts are copied from the statistics of Commerce 
and Navigation." 

Total consumption and Average per capita are interesting and important, as showing 
the rate of increase in the consumption of tea, sugar, and coffee with the increasing 
population, also the fluctuations from year to year caused by changes in the tariff laws 
or by wars or other disturbances. 
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Table I. — InrportSj exports, cost, and consumption of tea 



Tears. 


Foreign. 


Valne of tea consumed. 


Imports. 


Exports. 


Difference. 


Average 
price per 
pound. 


Value. 


Average 
rate of 
duty. 


FIRST DECENNIUM. 
1790 


Pounds. 

3, 022, 983 

1, 305, 428 
'2, 670, 103 
% 204, 446 
12, 623, 265 

2, 705, 839 
2, 491, 083 
1, 919, 111 

2, 073, 055 

4, 589, 593 

5, 119, 340 

3, 823, 709 
4, 234, 376 

6, 411, 534 
3, 190, 828 

5, 072, 248 

7, 019, 450 

7, 601, 612 

6, 420, 587 

1, 471, 534 

7, 708, 208 

2, 850, 200 

3, 074, 285 
' 831, 726 

202, 226 
2, 397, 891 
3, 100, 709 

7, 076, 346 
6, 349, 133 
7, 189, 084 

26, 082, 365 

4, 975, 646 

6, 639, 434 

8, 210,010 

8, 920, 507 
10, 209, 548 
10, 108, 900 

5, 875, 638 

7, 707, 427 
6, 636, 790 

8, 609, 415 
5, 182, 867 

9, 900, GOO 
14, 039, 822 
10, 282, 977 
14.415, 572 
16, 382, 114 
16, 962, 384 
14, 418,112 

9, 349, 817 


Pounds, 
(chests.) 1, 672 
(chests,) 2, 923 
(chests,) 1, 609 
49, 938 
109, 005 
(chests,) 1, 621 
135, 328 
132, 350 
178, 687 
90, S61 

1, 180, 632 
1, 409, 253 
1, 894, 538 
3, 146, 492 
1, 219, 233 
1, 788, 888 
2, 002, 202 
2, 663, 061 
237,883 
1,770,616 

1, 337, 732 
1, 025, 962 
519, 254 
129 


Pounds. 


Gents. 


DoUars. 


Cents. 


1791 




8.27 






1792 








1793 


2, 154, 508 
2, 514, 260 








1794 








1795 








1796 


2, 355, 755 
1, 786, 701 

1, 894, 368 
4, 492, 732 

3, 938, 708 

2, 414, 456 
2, 339, 838 
3, 265, 042 
1, 971, 595 
3, 283, 360 
5, 017, 248 
4, 938, 551 
5,182,704 
—299, 082 

6, 370, 476 

1, 824, 238 

2, 555, 031 
831, 597 
202, 226 

2, 269, 688 
2, 606, 749 
6, 158, 643 

4, 517, 187 
5, 624, 254 

4, 987, 781 

4, 586, 223 

5, 305, 588 

6, 474, 934 

7, 771,639 
7, 173, 740 

7, 304, 147 
4, 249, 221 
6, 289, 581 
5, 602, 795 

6, 873, 091 
4, 656. 681 

8, 627, 144 

12, 927, 043 

13, 201, 669 
12, 332, 706 

14, 485, 772 
14, 473, 998 
11, 982, 810 

7,757,784 | 






.150 
.175 
.197 
.175 

.209 
.213 
.207 
.188 
.260 
.241 
.250 
.231 
.255 


1797 






1798 






1799 






SECOND DECENNIUM. 
1800 






1801 






1802 
1803 
1804 
1605 


8.263 
8.450 
8 548 


617, 348 
1, 469, 977 
1, 082, 195 








1807 
1608 


8.675 


3, 308, 829 


1809 






THIRD DECENNIUM. 






.241 
.246 
.260 
.545 
.506 
.481 
.537 
.363 
.366 
.370 


1811 
























1816 


128,203 
493, 960 
917, 703 
1,831, 946 
1, 564, 830 

1, 094, 584 
389, 423 
1,333, 846 

1, 735, 076 
1, 148, 868 
3, 035, 808 

2, 804, 753 
1, 626, 417 
1, 417, 846 
1, 033, 995 

1, 736, 324 
526, 186 

1, 279, 463 
1,712,779 

3, 081. 308 

2, 082, 866 
1, 896, 342 
2, 508, 386 
2, 435, 302 
1, 592, 033 


81. 24 


2, 882, 502 


1817 






1818 






1819 






FOURTH DECENNIUM. 






1824 

1825 

1827 

1828 

1829 

FIFTH DECENNIUM. 

1832 

1833 

1834 

1835 

1838 


.235 
.216 
.239 
.286 
.313 
.334 
.221 
.281 
.273 

.222 
.227 
.241 
.369 
.388 
.291 
. .'iOS 
.345 i 
.213 i 
.230 1 


1,080, 264 
1, 160, 579 

1, 547, 695 

2, 224, 143 
2, 246, 794 
2, 443, 587 

942, 4:« 
1, 771, 255 
1, 531, 460 

1, 532, 211 
1, 057, 528 

2, 086, 339 
4, 775, 081 
5,126,265 

3, 595, 281 

4, 473, 647 

5, CO-1, 542 
2, 561,251 
1, 785, 649 


.366 
.366 
.366 
.378 
.385 
.401 
.405 
.396 
.394 

.389 
3. 382 

. 279 
4.269 

.10 

.10 

.10 

.10 

.10 

.10 
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in the United States for each fiscal year from 1790 to 1878. 



Value of tea consnmed. 



Paid for 
customs. 



Dollars. 



Total. 



Dollars. 



354, 884 
313, 866 
374, 000 
787, 347 



824, 319 
514, 971 
484, 614 
614, 514 
512, 886 
791, 574 
1, 258, 863 
1, 145, 466 
1, 247, 991 



1, 537, 480 
449, 245 
€64, 453 
453, 343 
102, 403 

1, 093, 018 
1, 399, 911 

2, 236, 470 
1, 654, 370 
2, 085, 677 



1, 680, 122 

1, 946, 526 

2, 373, 855 
2, 941, 470 
2, 764, 590 
2, 934, 923 
1,722,111 
2, 491, 381 
2,207,873 



2, 674, 099 
1, 783, 372 
2, 408, 056 
376, 709 
182 
107 



407 
976 



1,101, 962 
2, 084, 491 
1, 595, 081 



Domestic. 



Produce. 



4, 454, 295 



3, 975, 520 



760, 
107, 
921, 
105, 
Oil, 
378, 
664, 
262, 
739, 



206, 
840, 
494, 
151, 
126, 
595, 
473, 
005, 
501, 
786, 



Exports. 



Cousnmption. 



Foreign. 



Powids. 



Domestic. 



2, 154, 508 
2, 514, 260 



2, 355, 755 
1, 786, 761 
1, 894, 368 
4, 492, 732 



3, 938, 708 
2, 414, 456 

2, 339, 838 
3, 265,042 
1. 971, 595 

3, 283, 360 
5, 017, 248 

4, 938, 551 
4, 883, 622 



6,370,476 

1, 824, 238 

2, 555, 031 
831,597 
202, 226 

2, 269, 688 
2, 606, 749 
6, 158, 643 
4, 517, 187 
5,621,254 



4, 987, 

4, 586, 

5, 305, 
G, 474, 
7, 771, 
7, 173, 
7, 304, 

4, 249, 
6,289, 

5, 602, 



873, 
650, 
627, 
927, 
201, 
332, 
485, 
473, 
982, 
757, 



Total. 



Pounds. 



2, 154, 508 
2, 514, 260 



2, 355, 755 
1,786, 761 
1, 894, 368 
4, 492, 732 



3, 938, 
2,414, 
2, 339, 
3, 265, 
1, 971, 
3, 283, 
5, 017, 
4, 938, 
4^883, 



6, 370, 476 
1, 824, 238 
2, 555, 031 
831. 597 
202, 226 
2, 269, 688 
2, 606, 749 
6, 158, 643 
4, 517, 187 
5, 624, 254 



987, 781 
586, 223 
305, 588 
474, 934 
771, 639 
173, 740 
•m, 147 
249, 221 
289, 581 
€02, 795 



6, 873, 091 
4, 656, 681 
8, 627, 144 

12, 9-27, 043 

13, 201, 069 

12, 332, 706 

14, 485, 7-2 

13, 473, 998 
11, 982, 810 

7, 757, 784 



Population. 



Number. 
3, 929, 214 
4, 049, 247 
4, 172, 945 
4, 300, 425 
4, 431, 802 
4, 507, 292 
4, 706, 926 
4, 850, 718 
4, 998, 706 
5, 151, 117 



308, 483 
475, 385 
647, 854 
825, 758 
009, 469 
198, 858 
394,211 
595, 7lf 
803,567 
018, 007 



239, 881 
449, 832 
665, 973 
888, 280 
117, 036 
352, 429 
595, 645 
845, 887 
103, 354 
365, 460 



9, 638, 453 
9, 917, 091 
10, 205, 555 

10, 504, 195 
10, 813, 777 
11, 132, 991 
11,459,903 

11, 803, 775 
12, 157, 950 
12, 508, 898 



12, 866, 020 

13, 205, 429 

13, 615, 826 

14, 019, 343 
14, 420, 731 

14, 814, 243 

15, 270, 483 
711, 264 

16, 120, 891 
16, 599, 492 
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Table I. — Imj^orts, exports , cost and consumption of tea in the 



Foreign. 



Value of tea coDsumed. 



Years. 



SIXTH DECENNIUM. 



1840 . 

1841 . 

1842 . 
184? . 

1844 . 

1845 . 

1846 . 

1847 . 

1848 . 

1849 . 



SEVENTH DECENNIUM. 



1850 . 

1851 . 

1852 . 

1853 . 

1854 . 

1855 . 
1850 . 

1857 . 

1858 . 

1859 . 



EIGHTH DECENNIUM. 

1860 

1861 

1862 

1863 

1864 

18G5 

1866 

1867 

1868 

1869 , 



OTNTH DECENNIUM. 



1870 47, 408, 481 

187 L ' 51,364,9J9 



Imports. 



Exports. 



1872. 

1873 . 

1874 . 

1875 . 

1876 . 

1877 . 
1873 . 



Pounds. 
20, 006, 595 
11,560, 301 
15, 692, 094 
613, 869, 366 

15, 656, 114 
19, 812, 500 
19, 993, 747 
17, 336, 654 
23, 662, 969 

16, 475, 873 



29, 872, 654 
17, 461, 114 
29, 437, 206 
22, 721, 745 

24, 417, 712 

25, 333, 097 
22, 889, 850 
20, 367, 824 
32, 995, 021 
29,268,757 



31, 696, 657 
26, 419, 956 
24, 795, 983 
29, 761, 037 
37, 472, 101 
19, 568, 318 

42, 992, 738 
39, 892, 658 
37, 843, 612 

43, 754, 354 



63, 811, 003 

64, 815, 136 
55, 811, 605 
64, 856, 899 
62, 887, 153 
58, 347, 112 



Pounds. 
3, 123, 496 
660, 832 
2, 290, 686 

1, 080, 389 
2,311,952 

2, 483. 368 

3, 020, 135 
3, 074, 270 
2, 883, 531 
3, 116, 890 



1, 673, 063 
3, 956, 340 
3, 849, 538 

3, 429, 861 
5, 181,599 
5, .569, 504 

4, 708, 380 
3, 867, 539 
4, 228, 444 
6, 149, 468 



5, 369, 729 
5, 101, 289 

1, 531, 644 

2, 739, 997 
1,378,154 
2, 719, 129 
1, 481, 290 

513, 084 
2, 217, 749 
2, 944, 329 



4, 868, 010 
6, 469, 974 
4, 441,401 
1, 060, 196 
],67Q, 252 
1, 565, 595 
1, 726, 908 
1, 508, 937 



! Average 
Difference, price per 
I pound. 



Pounds. 
16, 883, 099 
10, 899, 469 
13, 401, 408 

12, 788, 977 

13, 344, 162 
17,329, 132 
16, 973, 612 

14, 262, 384 
20, 779, 438 
13, 358, 983 



28, 199, 591 
13, 504, 774 
25, 587, 668 
19, 291,884 
19, 236, 113 
19, 763, 593 
18, 181, 470 
16, 500, 285 
28, 766, 577 
23, 119, 289 



26, 326, 928 
21, 318, 667 
23. 264, 339 
27, 021, 040 
36, 094, 007 
16, 849, 189 
41, .511, 448 

39, 379. 574 
35, 625, 863 

40, 810, 025 



42, 540, 471 
44, 894, 945 
59, 369. 602 
63, 754, 940 
54, 141,353 
63, 291, 304 
61,160, 245 
56, 838, 175 



Cents. 
.240 
.237 
.264 
.266 
.239 
.278 
.235 
.224 
.255 
.224 



.141 
.255 
.231 
.364 
.256 
.249 
.288 
.263 
.204 
.213 



.263 
.257 
.254 
.258 
.278 
.179 
.253 
.317 
.318 



.303 
.303 
.312 
.357 
.386 
.349 
.310 
.272 



Value. 



Dollars. 
4, 067, 144 
3, 134, 147 
3, 538, 383 

3, 406, 261 
3, 193, 376 

4, 834, 601 
3, 990, 455 
3, 206, 750 

5, 300, 377 
3, 003, 939 



3, 982, 054 

3, 452, 501 
5, 927, 143 
7, 024, 526 

4, 933, 553 

4, 937, 610 

5, 250, 603 

4, 344, 963 

5, 877, 387 
4, 927, 178 



6, 930, 124 
5, 499, 569 

5, 921, 401 

6, 981,050 

10, 045, 960 
3, 043, 933 

10,510, 296 
'10, 839, 327 

11, 948, 111 

12, 889, 383 



12, 386, 973 
14, 274, 489 
10, 710, 187 
38, 058, 769 

21, 050, 244 

22, 644, 841 
19, ,503, 885 
16, 089, 241 



1 These imports are for calendar years, and not fiscal years. 

'Estimated by taking the mean between 1819 and 1821, there being no statistics of imports on record 
for this year. 

3 According to act of Congress May 20, 1830, discriminating duties were laid on teas as to their impor< 
tation in foreign vessels, or from places east of the Cape of Good Hope. 

All teas imported from places east of the Cape of G ood Hope in United States vessels shall be exempt 
from duty ; otherwise imported, 10 cents per pound. Act July 14, 1832. 
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Vnited States for each fiscal year from 1790 to 1878 — Continued, 



Value of tea consumed. 



Total. 



Domestic. 



Prodace. 



Consnmption. 



Exports. Foreign. Domestic. Total. 



Population, 



Dollars. 
4, 069, 375 
3, 146, 885 
3, 554, 502 

3, 406, 324 
3, 197, 012 

4, 837, 102 
3, 991, 167 
3, 207, 419 

5, 300, 761 
3, 006, 644 



994, 
462, 
939, 
027, 
934, 
940, 
254, 
345, 
921, 
934, 



6, 941, 
5, 511, 
8, 808, 
12, 382, 
17, 216, 
7, 256, 

20, 888, 
19, 373, 

21, 362, 

22, 674, 



22, 590, 
22, 597, 
15, 843, 
38, 105, 
21,098, 
2-2, 676, 
19. 517, 
16! 107, 



W Pounds. 

^IQ, 883, 099 
10, 899, 469 
13, 401, 408 
12, 788, 977 
13, 344,162 
17, 329, 132 
16, 973, 612 
14, 262, 384 
20, 779, 438 
13, 358, 983 



28, 199, 591 
13, 504, 774 
25. 587, 668 
19, 291. 884 
19, 236, 113 
19. 763, 593 
18, 181, 470 
16, 500, 285 
28, 766, 577 
23,119,289 



.326, 928 
318, 667 
264, 339 
021, 040 
094, 007 
849, 189 
511, 448 
135,215 
545, 734 
141, 756 



812, 189 
972, 788 
224, 493 
423, .570 
410, 055 
708, 079 
744, 429 
941, 178 



Pounds. 

16, 883, 099 
10, 899, 469 
13, 401, 408 
12, 788, 977 
13, 344, 162 

17, 329, 132 
16, 973, 612 
14, 262, 384 
20, 779, 438 
13, 358, 983 



28, 199, 
13, 504, 
25, 587, 
19, 291, 
19, 236, 
19. 763, 
18, 181, 
16, 500, 
28, 766, 
23, 119, 



326, 928 
318, 667 
264, 339 
021, 040 
094, 007 
849, 189 
511, 448 
13,5, 215 
545, 734 
141, 756 



812,189 
972, 788 
224, 493 
423, 570 
410, 055 
708, 079 
744, 429 
941. 178 



Number. 

17, 070, 240 
17, 563, 990 

18, 065, 813 

18, 603, 956 
19, 102, 946 

19, 640, 029 
20, 225, 760 

20, 869, 760 

21, 609, 554 
22, 358, 293 



30, 



191, 876 
974, 993 
843, 547 
721, 956 
615, 328 
586, 113 
349, 746 
124, 515 
966, 042 
685, 586 



443, 321 
238, 403 
987, 985 
211, 430 
345, 224 
.394, 882 
324, 665 
342, 849 
361, 669 
400, 130 



j 



.558, 371 
72J, 755 
967, 095 
265, 762 
456, 931 
588, 083 
687, 668 
761, 551 
874, 485 



« Those statistics are from October 1, 1842, to J une 3D, 1843, nine months. 
^According to act of Congress August 30, 1842. 

'After 1867, inclusive, the consumption of tea, its value, and duty paid on it, are taken froni the Annual 
Reports on Commerce and Navigation. Previous to that year the difference between the imports and 



exports are considered as consumption, and the value and duty are calculated on this aifference. 

8 Previous to 1820, the price per pound of the imports is taken, and not the average price per pound of 
the difference. The prices of 1807 and 1815 are quoted from Pitkin's Commerce nf the United States" 
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Table II. — ImporfSj exports, costj and consunqHion of coffee 



Years. 



1800 . 

1801 . 

1802 . 

1803 . 

1804 . 

1805 . 

1806 . 

1807 . 

1808 . 

1809 . 



1820 . 

1821 - 

1822 . 



1823 

1824 

1825 ; 

1826 

1827 

1828 

1829 



FIFTH DECENNIUJI. 



1830 . 

1831 . 

1832 . 

1833 . 

1834 . 

1835 . 

1836 . 
.1837 . 
1338 . 
1839 . 



FIRST DECEMNIUM. 

1790 

1791 

1792 

1793 

17'^4 

1795 

1796 

1797 

1798 

1799 , 



SECOND DECEXNIUM. 



THIRD DECENNIUM. 

1810 

1811 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 



FOURTH DECENNIUM. 



Foreign. 



Value of cclfee consumed. 



Imports. 



Pounds. 
4, 074, 125 
4, 478, 676 
»8, 566, 441 

^ 34, 458, 178 ! 

^37,281.041 ! 
53, 960, 976 
61, 141,001 
49, 491, 502 
57, 722, 625 
29, 078, 570 



47, 389, 951 

57, 383. 904 
40, 882, 601 

217, 138, 493 
53, 278, 029 
55, 541, 320 
55, 993, 78B 

58, 824, 811 
37, 035, 353 
35, 517, 007 



30, 869, 884 
30, 062, 366 
28, 265, 823 
11, 716, 017 
7, 758, 738 
19, 596, 577 
25, 976, 118 
31, 318. 054 
28, 993, 565 
23, 196, 430 



322, 235, 
21, 273, 
25, 785, 
37, 337, 

4 39, 224, 
45, 190, 

9 43,319, 
50, 051, 
55, 194. 
51, 133, 



51, 488,218 
81,757, 3^6 
91, 722, 329 
99, 955, 020 
80, 153, 366 

103, 1^9, 577 
93, 790, 507 
88, 140, 403 
88, 139, 720 

106, 696. 992 



Exports. 



Pounds. 
284, 752 
962, 977 
2, 136, 742 
17, 560, 049 
33, 720, 983 
47, 443, 179 
62. 385, 117 
44, 521, 887 
49, 580, 927 
31, 987, 088 



38, 597, 479 
45, 106, 494 
36, 501, 998 
10, 294, 693 
48,312, 713 

46, 760, 294 

47, 001, 662 
24, 122, 573 

7, 325. 448 
24, 364, 099 



31, 423, 477 
10,261,1.36 
10, 073, 722 

6, 568, 527 
220, 599 

7, 501,384 
8, 948, 713 

10, 030, 072 
6, 095, 837 
8, 570, 059 



11, 656, 274 
9, 387, 590 
7, 267, 119 
20, 900, 087 
19, 427, 227 
24, 512, 568 
11, 564, 713 
21,697, 789 
16, 037, 964 
18, 083, 843 



13, 124, 561 
6, 056, 629 
55, 251, 158 
24, 897, 114 
35, 606, 861 

11, 4J6, 775 
16, 143, 207 

12, 096, 332 
5, 267, 087 
6, 824. 475 



Difference, 



Founds. 
3, 789, 373 

3, 515, 699 
6, 429, 699 

16, 878, 129 
3, 560, 058 
6, 517, 797 

- 1, 244, 116 

4, 969, 615 
8, 141, 698 

- 2,008,518 



8, 792, 472 
12, 277, 410 
4, 380, 863 
6, 843, 800 
4, 965, 316 
8, 781, 026 
8, 992, 126 
34, 702, 238 
29, 709, 905 
11,152,908 



—553, 593 
19, 801, 230 
18,192, lOl 
5, 147, 490 
7, 538,139 
12, 095, 193 
17, 027, 405 
21, 287, 982 
22, 897, 728 
14. 626, 371 



10, 57©, 770 

11, 886, 063 
18,518, 271 
16, 437, 045 

19, 797, 024 

20, 678, 062 
31, 734, 784 
28, 354, 197 
39, 156, 733 
33, 049, 695 



I 



38, 363, 687 
75, 700, 757 
36, 471, 171 

75, 057, 900 
44, 346, 505 
91, 752, 802 
77, 647, 300 

76, 044,071 
82, 872, 633 
99, 872, 517 



Cents. 
""'8.'i29 



8.218 
»r224 
8.231 



8.2£0 



.210 
.202 
.210 
.172 
.126 
.036 
.0?5 
.075 
.094 
.032 



. 062 
. 076 
. (J()8 
. 100 
. ICO 
. 1C2 
. 096 
. 096 
. 086 
.090 



Value. 



Dollars. 



453, 525 



955, 028 
1, 533, Oil 
1, 146, 987 



2, 539, 990 



2,221,541 

2, 40->, 491 

3, 899, 042 
2, 835, i-m 
2,513, 9,10 

1, 995, 892 

2, 710, 536 

2, 139, 607 

3, 695, 241 
3, 052, 020 



3, 160, 479 
5, 796, 139 
2, 516, 12 J 
7, 525, 610 
4, 473, 937 
9,381,689 
7, 667, 877 
7, 335, 506 
7, 138, 010 
9, 006, 685 
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in the 



United Siaksjor each fiscal year from 1790 to 1878. 



Vfiluoof coffee conanmed. 



Domestic. 



Paid for 
customs. 



Dollars. 
93, 484 
140, 6i7 
257, 187 
675, 125 
142, 402 
263, 684 



248, 480 
306, 65i9 



439, 623 
613, 870 
219, 043 
342, 190 
248, 265 
439, 051 
449, 606 
1, 735,111 
1, 485, 495 
529, 965 



990, 061 
909, 605 
514, 749 
753, 813 
1,209, 519 
1, 704, 740 
1, 064, 399 
1, 144, 886 
731, 318 



528. 938 
594, 303 
925, 913 
821, 852 
989, 851 
1, 033, 003 
1, 586, 739 
1, 417, 709 
1, 057, 836 
1, 652, 484 



1, 918, 184 
2, 049, 526 
547, 06S 
346, 877 



I 

Total. I Produce. 



Dollars. 



594, 152 I 



1,174,071 , 
1,875,201 i 
1.395,252 ! 



11, 451, 737 



3,749,509 j 



5, 098, 
8, 445, 

3, 063, 
7, 872. 

4, 473, 
9, 381, 
7, 667, 
7, 335, 
7, 138, 
9,006, 



Exports. 



Consumption. 



Foreign. 



Founds. 
3, 781). 373 
3, 515, 699 
6, 429, 699 

16, 878, 129 
3, 5G0, 058 
5, 273, 681 



Domes- 
tic. 



4, 969, 615 
6, 133, 160 



19, 801, 230 
18, 192, 101 
5, 147, 490 
7, 538, 139 
12, 005, 103 
17, 027, 405 
21, 287, 982 
22, 897, 728 
14, 626, 371 



10, 
II, 

18, 
10. 
19, 
20, 
31, 
28, 
39, 
33, 



578, 
886, 
518, 
437, 
797, 
678, 
734. 
354, 
156, 
049, 



3^, 363, r.87 
75, 700, 757 
36, 471, 171 

75, 057, 906 
44, 346, 505 
91, 752, 802 
77, 647, 300 

76, 044, 071 
82. 872, 633 
99, 872, 517 



1 

Total. I Population. 



Founds. 



3, 789, 
3, 515, 
6, 429, 
16, 878, 
3, 560, 
5, 273, 



4, 9G9, 
6, 133, 



615 
180 



792, 
277, 
380, 
843, 
965, 
781, 
992, 
702, 
709, 
599, 



19, 801, 230 
IS, 192, 101 
5, 147, 490 
7, 533, 139 
12, 095, 193 
17, 027, 405 

21, 387, 982 

22, 897, 728 
14, 626, 371 



10, 578, 770 

11, 886, 063 

18, 518, 271 
10. 437. 045 

19, 797, 024 

20, 678, 062 
31, 734, 784 
28, 354, 197 
39, 156, 733 
33, 049, 695 



Kumber. \Founda. 
3,929,214 
4, 049, 247 
4, 172, 945 
4, 300, 425 
4, 431, 802 
4, 567, 292 
4, 706, 926 
4, 850, 718 
4, 998, 706 
5, 151, 117 



5, 308, 483 
5, 475, 385 
5, 647, 854 

5, 825, 758 

6, 009, 469 
6, 198, 853 
6, 394, 211 
6, 595, 718 
6, 803, 567 
7, 018, 007 



»7, 239, 881 
*7, 449, 833 
7, 665, 973 

7, 888, 280 
8, 117, 036 

8, 352, 429 
8, 595, 645 
8, 845, 887 
9, 103, 354 
9, 365, 460 



38, 
75, 
'AG, 
75, 
44, 
91, 
77, 
76, 
82, 
99, 



633, 453 
917, 091 
205, 555 
504, 195 
813, 777 
132, 991 
459, 903 
e03. 775 
157, 956 
508, 898 



12, 860, 020 

13, 205, 429 

13, 615, 826 
14,019, 343 

14, 420, 73 L 

14, 814.243 

15, 270,483 
15,711,264 

16, 120, 891 
16. 599. 492 
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Table II. — Imports j exports, cost, and consumption of coffee in the 





Foreign. 


Value of cofTee oousamed. 


Years. 
















•' Imports. 


Exports. 


Difference. 


Price per 
pound. 


Value. 


Rate of 
duty. 


BUTH DECENNIUM. 
















Pounds. 


"Pounds. 


Pounds. 


Cents. 


Dollars. 


Cents. 


1840 


94, 996, 095 


8, 698, 334 


86, 297, 761 


.088 


7, 615, 824 


Free 


1841 


114, 984, 783 


5, 784, 536 


109, 200, 247 


.090 


9, 855, 273 


Free 


1842 


119 ftfl"^ Q97 


^ IR1 08R 

.J, 001, uuo 


107 4H4 fti^Q 

XU i , lot, oOu 


. 078 


ft 4'^'^ 119 






1843 


692 914 557 


6 436 994 


86 477 563 


'. 069 


5 972 795 




P4 


1844 


160 561* 943 


8* 620' 291 


151' 941' 652 


. 060 


9 223 975 




a 


1845 


10P i'n "if^Q 

±UO, ±00, OU*7 


1*^ s^n 0^9 


04' fini' 117 


'. 056 


401 n*i7 




en 




n9 RIQ 7^4 


ft IflT 41 1 


194 440 191 

Xdirty tftm/, OAO 


. 062 


7 ftl1 07=4 






1847 


I'tfi Ann 199 

J.tJU| Olio, X4i6 


t\ 100 9ft1 


1*^ 417 ftlQ 

XtJU, ^X 4, OOi7 


. 057 


a f\RO 14Q 
0. uuu, xto 




t£ 




I'Sl 412 19*^ 


7 048 671 


144 381 4^4 

X^V, tJOiJ, ^ij^ 


. 053 


7 781 .100 
4 , 4 ox, oc*? 




1 


1849 


16^ 848 

SVOf uOU| vto 


14 421 f>77 


I'lO Ofil 071 

Xv>U, WOf W4X 


* 054 


8 207 806 




a 


SEVENTH DECENNIUM. . 


















145, 272, 687 


15, 481, 221 


129, 791, 466 


.070 


9, 918, 472 




lor 




152,519,743 


3, 527, 238 


148, 992, 505 


.083 


12, 489, 671 






1852 


iqq qoR •^'vl 

XufO, «7UU| 


11 1Q1 fififi 


IfiO 712 fiR7 

XOU, 4 J.A', UO 1 


. 073 


13 372 124 








1QQ 4ns nA'\ 

XtJlff IVOf vtJ 


11 1<^ft ft09 
XO, 000, cnJA 


IftR 010 941 

XCU, UO%f, A*Tij 


. 077 


14' 380' 383 








1R9 9'^'^ 001 
>et>U, i7Sfo 


19 000 f^OO 


I'^O 94fi 401 
xou, i^tU, tuo 


. 089 


1 1' 177' 072 

XO, 01 4 , tj iA 








1Q1 47ft avf 


Ifi 12ft 217 

XU, 0<60, AfX 4 


175 150 440 


* 088 


15, 486 423 






1856 


en^ oftK QAQ 

AOOf OvOf 16UO 


19 09fi 7ftQ 

X«, <6^v, 4 0«7 


223' 638* 479 


. 090 


20' 321* 142 








Q4n R7fi 997 


04 020 250 


216* 655* 977 


091 


19' 8O9' 854 




* t(D 


1858 


-iQQ Oil xno 

J.OS7| «XJ.y OUv 


14 714 119 

XV, 4 X9, XviT 


174' 497 161 


. 096 


16* 779' 870 








9fi4 '^14 
«04, 40D| 




246* ft2o' 048 

AtVf OMJf •740 


. 094 


21' 262* 97Q 

AOf AVAf mIV 




1 


EIGHTH DECENNIUM. 














'S 




202, 144, 733 


20, 095, 206 


182, 049, 527 


.107 


19, 615, 106 




CO 

s 




184, 706, 655 


6, 589, 203 


178. 117, 452 


.111 


19, 814, 485 






1862 


190 7QO ^11 
IjAS, iSfJ, ull 


0 7fl'; fill 


111 oil fi7ft 

XXO, vXO, U40 


. 113 


Xa, OXU, ±<C0 


.045 


1863 


(an AR\ 704 




74 ftOft ft'tft 


. 124 


9 314 398 


.050 




1^1 fiOO 7Q9 


1 77ft 90fl 
0, 440, I6S7U 


197 ft44 JOfi 


. 120 


1^ 14Q Qdd 


. 050 




lOR rMi9 
XUD, 4DtJ, Uu.« 


99 147 017 


ft4 lift 04*^ 


. 065 


5 525 653 


.050 




181, 413, 192 


0, 618, 309 


"t^R. ^nA 200 

175, 794, 000 


. Ill 


1 n cetn mtf 
Iv, OAi), vZi 


.050 




187, 236, 580 


5, 964, 592 


181, 271, 986 


. Ill 


(.•\f\ CkCA ^Ayf 

»19, 250, 604 


. 0.50 


04S Ofll 000 


7 000 QRO 


941 Oft9 090 

UO<v, S^/oU 


. 105 


22 315, 316 


.050 


1869 


254, 160, 993 


10, 765, 395 


OAK KIkO 

243, t>90, 598 


!098 


» J, 779, 0 44 


.050 


NINTH. DECENNIUM. 














1870 


235,256,574 


4, 083, 000 


231, 173, 574 


.101 


25, 630, 715 


.050 




317,992,048 


5, 257, 012 


312, 735, 036 


.099 


29, 428, 698 


.0372 




298, 805, 946 


3, 467, 462 


295, 338, 484 


.109 


26, 140, 340 


.030 




293, 297, 271 


6, 851, 027 


286. 446, 244 


. 144 


58, 722, 043 






285, 171, 512 


3, 285, 836 


281, 885, 876 


.19? 


55, 034, 302 






317, 970, 665 


6, 834, 014 


311, 136, 651 


.159 


50, 448, 852 






339. 769, 246 


8, 884, 457 


330, 904, 789 


.167 


56, 825. 513 






331, 639, 723 


9, 890, 715 


321, 749, 008 


.161 


53, 634, 199 





























* These imports are for calendar years and not fiscal years. 

« Error of 300,000 pounds in addition in American State Papers, Vol. I, Commerce and Navigation, 
page 576. 

Estimated by taking the mean between imports of 1819 and 1821, there being no statistics on record 
for this year. 

« Error of 9,000,000 pounds in addition in Eeport of Commerce and Navigotion for 1824, pages 28 and 29. 

* These imports are for nine months, from October 1, 1842, to June 30, 1843. 

* After 1867, inclusive, the amount of coffee consumed, with the value of aud duty paid on the samo, 
93 taken from the Annual Keports on Conimerce and Navigation. Previous to that date the difference 
between the imports and exports is considered the consumption, and the duty and value are calculated 
on that amount. 
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United States for each fiscal year froni 1790 to 1878 — Continued. 



yalaeofcofireeconsnmed. 



Total. 



Domestic. 



Produce. 



Dollars. 

7, 615, 824 
9, 855, 273 

8, 456, 058 
5, 977, 682 

9, 240, 943 
5, 403, 110 

7, 812, 883 

8, 660, 816 
7, 786, 069 
8, 207, 896 



918, 
490, 
373, 
383, 
379, 
493, 
327, 
813, 
782, 
263, 



19, 626, 
19, 815, 
16, 003, 
13, 054, 
21, 742, 
9, 741, 
28, 419, 
27, 887, 
32, 953, 
34, 320, 



38, 309, 298 
40, 397, 797 
33, 332, 415 
58, 746, 505 
55, 063, 474 
50, 458, 511 
56, 832, 315 
53, 635, 725 



Exports. 



Consumption. 



Foreign. 



Pounds. 

86, 297, 761 
109, 200, 247 
107, 484, 859 

86, 477, 563 
151, 941. 652 

94, 603, 337 
124, 449, 323 
150, 417, 839 
144, 383, 454 
150, 963, 071 



129, 791, 466 
148, 992, 505 
180, 712, 687 
186, 039, 243 
150. 246, 403 
175, 150, 440 
223, 638, 479 
216, 655, 977 
174, 497, 161 
246, 820, 948 



182, 049, 527 
178, 117, 452 
113,013,678 

74, 808, 858 
127, 844, 496 

84, 316, 045 
175, 794, 883 
n72,741, 783 
212, 379, 267 
230, 814, 377 



253, 571, 665 
294, 930, 950 
239, 735, 831 
401, 975, 241 
285, 569, 219 
317, 017, 310 
333, 548, 996 
332, 005, 637 



Domes- 
tic. 



Total. 



Pounds. 

86, 297, 761 
109, 200, 247 
107, 484, 859 

86, 477, 563 
151, 941, 652 

94, 603, 337 
124, 449, 323 
150, 417, 839 
144, 383, 454 
150, 963, 071 



Population. 



129, 791, 
148, 992, 
180, 713, 
186, 039, 
150, 246, 
175, 150, 
223, 638, 
216, 655, 
174, 497, 



182, 
178, 
113, 

74, 
127, 

84, 
175, 
8172, 
212, 
230, 



049, .527 
117, 452 
013, 678 
808, 858 
844, 496 
316, 045 
794, 883 
741, 783 
379, 267 
814, 377 



253, 571, 665 
294, 930, 950 
239, 735, 831 
401,975, 241 
285, 569, 219 
317,017,310 
338, 548, 996 
332, 005, 637 



Number. 
17, 070, 240 

17, 563, 990 

18, 065, 813 

18, 603, 956 
19, 102, 946 

19, 640, 029 
20, 225, 760 

20, 869, 760 

21, 609, 554 

22, 358,293 



191, 876 
974, 993 
843, 547 
721, 956 
615, 328 
586, 113 
349, 746 
124, 515 
966, 042 
685, 586 



31, 443, 321 
32, 238, 403 
32, 987, 985 

33, 211, 430 
33, 345,224 
33, 394, 882 

34, 324, 665 
35, 342, 849 
36, 361, 669 
37, 400, 130 



38, 558, 371 

39, 723, 755 

40, 967, 095 
42, 265, 762 

43, 456, 931 

44, 588, 083 
45, 687, 668 
46,761,551 
47, 874, 485 



' AccordiDg to act of Congress, May 1, 1872, coffee was made exempt from duty. By act of June 6, 
1872, a discriminating duty of 10 per cent, ad valorem was laid on coffee, according to its place of impor- 
tation. 

•Previous to 1820 the price per pound of the imports is taken and not the average price per pound ot 
the difference. The years 1607 and 1815 are quoted from ** Pitkin's Commerce of ihe United Stateg. 
•Error of 6,000,000 pounds in addition in the Report of Commerce and Navigation for 1826. 
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Table 111.— Imports, exports, cost, production, and consumption of hrown 



Yeara. 



FIRST dechn::^ium. 

1790 

1791 

1792 

1793 

1794 ..w 

1795 

1796 , 

1797 

1798 

1799 , 

SECOXD DECEXXIUM. 

1800 

1801 

1802 

1803 

1804 

1805 

1806 

1807 

1808 

1809 

THIRD DECENKIUM. 

1810 

1811 

1812 

1813 

1814 

1815 

1810 

1817 

1818 

1819 

FOURTH DECfiNNIUM. 

1820 

182L 

1822 

1823 

1624 

1825 

1826 

1827 

1828 

1829 

FIFTH DECEXNIUM. 

1830 

1831 

1832 

1833 

1834 

1835 

1830 

1837 

1838 

1839 



roreign. 



lDix)orts. 



Pounds. 
17, 850, 
24, 356, 
(1)24, 091, 
(1)43,546, 
(1)43, G27, 
CO, 780. 
58, 507, 
63, 689, 
66, 889, 
60, 974, 



81, 749, 476 
96, 929, 621 
84, 140, 950 
09, 184, 539 
117, 034, 237 
155, 061,407 
162, 102, 040 
175, 110, 619 
81, 009, 128 
57, 662, 461 



44, 953, 565 
58, 317, 955 
07, 051, 620 
27, 729, 676 
26, 457, 943 
41, 331,226 
48, 566, 635 
84; 628, 188 
61, 850, 649 
CO, 795, 224 



(2)61,470, 439 
53. 145, 654 
77, 470, 813 
53, 788, 724 
80, 133, 429 
64, 480, 041 
76, 050, 015 
70, 108, 937 
51, 686. 955 
58, 597, 574 



78, 570, 388 
98, 576, 928 
60, 117, 717 
65, uS9, 044 
3107, 483, 891 
111, 806, 880 
181,244, 505 

120, 416, on 

139, 201, 009 
- 182, 540, 327 



Exports. 



Pounds. 

33,. 358 
73, 304 
1, 122, 156 
4, 539, 809 

20, 721, 761 

21, 377, 747 
34, 848, 644 
38, 366, 262 
51, 703, 963 
78, 821, 571 



56, 432, 516 
97, 565, 732 
61, 061, 820 
19, 781, 455 
54, 085, 650 
95,018,316 
106, 249, 397 
105, 721,881 
20, 835, 575 
27, 577, 391 



28, 535, 494 
5,189, 885 
3, 233, 315 
3, 479, 326 
362 
2, 528, 324 
15, 359, 061 
15, 876,268 
18, 162, 025 
9, 780, 858 



27, 804, 318 
15, 548,582 

8, 853, 575 
15, 435, 173 

8, 348, 469 
15, 435. 561 
17, 010, 220 
12, 015, 230 

8, 999. 992 
10, 643, 859 



6, 676, 265 
17, 297, 837 
14, 230, 070 

2, 001,424 
311, 035, 926 

3, 786, 017 
30, 429, 830 
27, 875, 456 

4, 503, 074 
6, 191, 263 



Difference. 



Pounds. 
17, 823, 03' 

24, 283, 290 
22, 968, 999 
39, 006, 263 

22, 906, 165 
39, 402, 755 

23, 719, 239 

25, 323, 544 
15, 185, 551 

- 8,840,599 



25, 



16, 

53, 
63, 
24, 
26, 
38, 
33, 
68, 
43, 
'60, 



33, 666,121 

37, 597, 072 
68, 617, 238 

38, 353, 551 
71,784, 960 
49, 044, 480 
59, 039, 795 
58, 093, 707 
42, 686, 963 
47, 953, 715 



71, 900, 123 
81,279, 091 
45, 887, 647 
83, 6S7, 620 
96, 447, 965 
108, 020, 863 
150, 814, 669 
92, 5-10, 6151 
134, 697, 995j 
176, 349, 064' 



Value of forei;;ii brown sugar 
consumed. 



Price per 
pound. 



Cents. 



(6). 100 



(6). 160 



. 052 
.055 
.054 
.057 
.053 



.049 
.041 
.040 
.016 
.045 
.050 
.060 
.048 
.045 
.043' 



Yalae. 



Dollars. 



6, 938, 874 



2, .594, 834 
3, 256, 553 
3, 181. 340 
2, 438, 742 
2, 570, 730 



3, 573, 510 
3, 334, 429 
1, 840, 498 

3, 867, 657 

4, 405, 243 

5, 496, 900 
9, 198, 300 
4, 454, 593 
6, 189, 007 
8, 522, 375 



Eate of 
duty. 
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tugar in the United States for each fiscal year from 1790 to 1878. 



Value of foreign brown 
sugar consumed. 



Domestic. 



Consumption. 



Paid for 
customs. 



Total. 



Produce. 



Exports. 



Foreign. 



Domestic. 



Total. 



Popula- 
tiori. 



®.2 
J' I & 

B ej 



Dollars. 
178, 230 
364, 249 
344, 535 
585, 094 
343, 592 
591,041 
355, 789 
379, 853 
126, 779 



Dollars. 



Pounds. 



Pounds. 



493, 617 



576, 
1, 235, 
1, 573, 
1, 486, 
1, 396, 
3,734, 
1, 504, 

752, 



978 

077 

714i 

077 

31G 
718 
339 
126 



8, 673, 59; 



410, 452 
1, 328, 202 
1, 595, 458 
1, 212, 518 
1, 322, 879 
1,940, 145 

1, 660, 379 

2, 061,558 
1,310, 659 
1, 800, 431 



1, 009, 984 
1, 127, 912 

2, 058, 517 
1, 150, 607 
2, 153, 549 
1,471,334 
1, 771, 194 
1,742, 811 
1, 280, 609 
1, 438, 611 



2, 157, 004 
2, 438, 373 

1, 376, 629 

2, 092, 191 
2,411,199 

2, 700, 522 

3, 770, 36^ 
2, 313, 515 
3, 367, 450 
4, 408, 727 



8, 148, 009 



4, 066, 168 

5, 027, 747 
4, 924, 151 
3,719,351 
4, 009, 341 



5, 730, 
5, 772, 
3. 217, 

5, 959, 

6, 816, 
8, 197, 

12, 968, 
6, 768, 
9, 556. 

12. 931. 



175, 000 
188, 125 
210, 000 
253, 750 
297, 500 
350, 000 
437, 000 
525, 000 



875, 000 
2, 625, 000 

4, 375, 000 

5, 425,000 

6, 562, 000 

7, 262, 000 

7, 875, 000 

8, 750, 000 
12, 250, 000 
13, 125, 000 



14, 000, 000 

15, 750, 000 

16, 875, 000 

17, 500, 000 

18, 375, 000 

19, 250, COO 

20, 125, 000 

21, 000, 000 
21, 437, 500 
21, 875, 000 



23, 625, 000 

25, 375, 000 

26, 250, 000 
30, ?.18, 750 
32,310, 000 
30, 318, 750 
45, 473, 125 
71,754, 375 
88, 899, 628 
48, 750, 529 



775, 025 
796, 875 
796, 875 
743, 750 
796 875 
062, 500 
318, 750 
743, 750 
690, 625 
743, 750l 



3, 420 
818, 014 
251, 827 
*i09, 286 
17. 400 
la, 420 
21. 375 



14, 123 
173, 012 
131,991 

729, 750 
756 
6, 260 
17, 750 
36, 454 
52, 901 
32. 267 



62, 792 
24, 592 
8, 593 
3, 846 
5, 960 
27, 782 
57, 025 
18, 703 
54, 035 
53, 778 



37, 646 
180, 132 
154, 160 
ICO, 340 
108, 097 
102, 431 
123, 119 
306, 602 
408, 802 
387,203 



Pounds. 
17, 823, 037 

24, 283, 290 
22, 968, 999 
39, 006, 263 
22, 906, 165 
39, 402, 755 
23, 719, 239 

25. .323, 544 
6, 338, 952 



24, 680, 849 



23, 079. 130 
49, 403, 084 
62, 948, 587 
59. 443, 091 
55, 852, 643 
69, 388, 738 
60, 173, 553 
30, 085, 070 



16,418, 071 
53, 128, 070 
63, 818, 305 
24, 250, 350 
26, 457, 581 
38, 802, 902 
33, 207, 574 
68,751,920 
43, 688, 624 
60, 014, 356 



33, 666, 121 
37, 597, 072 
68, 617, 238 
38,353, 551 
71,784,960 
49, 044,480 
59. 039, 795 
58, 093, 707 
42, 686, 963 
47, 953, 715 



71,900, 123 
81, 279, 091 
45, 687, 647 
83, 687, 620 
96, 447, 965 
108, 020, 803 
150, 814, 669 
92, 540, 615 
134, 697, 995 
176, 349, 064 



Pounds. 



175, 000 
188, 125 
210, 000 
253, 750 
297, 500 
350, 000 
437, 000 
525, 000 



875, 000 
2, 625, 000 
4, 375, 000 
5, 421, 580 
5, 743. 986 
7, 010, 173 
7, 665, 714 
8, 732, 600 
12, 2:57, 580 
13, 103, 625 



13, 985, 877 
15, 576, 988 
16, 743,079 
16, 770, 250 

18, 374, 244 

19, 243. 740 
20, 107, 250 

20, 963, 546 

21, 384, 599 
21, 842, 733 



23, 562, 208 

25, 350, 403 

26, 2-11, 407 
30, 314, 904 
32, 334, 040 
30, 290, 968 
45, 421, 100 
71, 735, 072 
88, 845, 593 
48, 696, 751 



73, 737, 979 
75, 616, 743 
75, 6 12, 715 
70, 643, 410 
75, 088, 788 
100, 900, 069 
30, 190, 631 
70, 437, 148 
65,281,823 
70, 356, 547 



Pounds. 
17, 823, 037 

24, 283, 290 
23, 143, 999 
39, 194. 388 
23, 116, 165 
39, 656, 505 
24, 016, 739 

25, 673, 544 
0, 775, 952 

525, 000 



25, 
2. 
27, 
54, 
68, 
66, 
63, 
78, 
72. 
43, 



57, 
62, 
94, 
68, 
104, 
79, 
104, 
129, 
131, 
96, 



145, 
156, 
121, 
154, 
172, 
208, 
181, 
162, 
199, 
246, 



555, 849 
625, 000 
454, 130 
824, 664 
692, 573 
453, 264 
518, 357 
121, 338 
411,133 
188, 695 



403, 948 
705, 058 
501,384 
020, 600 
831, 825 
04(i, 642 
314,824 
715, 466 
073, 223 
857, 089 



228, 329 
947, 480 
858, 645 
668, 455 
119, 000 
335, 448 
460, 895 
829, 379 
533, 556 
650, 466 



638, 102 
895, 834 
530, 362 
331, 030 
136, 753 
980, 932 
005, 300 
977, 763 
979, 818 
705. 611 



Number. 

3, 929, 2 H 

4, 049, 247 
4, 172, 945 
4, 300, 425 
4,431,802 
4, 5G7, 292 
4, 706, 926 
4, 850, 718 
4, 998, 706 
5, 151,117 



5, 303, 483 
5, 475, 385 
5, 647, 851 

5. 825, 758 

6, 009, 469 
e, 198, 858 
6, 394, 211 
6, 595, 718 

6, 803, 567 

7, 018, 007 



7, 239, 881 
7, 449, 832 
7, 665, 973 

7, 888, 280 
8, 117, 036 

8, 352. 429 
8, 595, 645 

8, 845, 887 

9, lO;^, 354 
9, 365, 4C0 



Lbs. 



^ 4. 06 



638, 453 
917, 091 
205, 555 
504, 195 
813, 777 
132, 991 
459, 903 
803, 775 
157, 956 
508, 898 



866, 020 
205, 429 
615, 826 
019, 343 
420, 731 
814, 243 
270, 483 
711,264 
120, 891 
500 492 



ai.93 

i 
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Table III. — ImiJortSj exports, cost, production, and consumption of hroivn sugar 



Years. 



SIXTH DECENNIUM. 



1840 . 

1841 . 

1842 . 

1843 . 

1844 . 

1845 . 

1846 . 

1847 . 
3848 . 
1849 . 



SEVENTH DECEXNIUM. 



1850 . 

1851 . 

1852 . 

1853 . 

1854 . 

1855 . 

1856 . 

1857 . 

1858 . 

1859 . 



EIGHTH DECENNIUM. 



1860 . 

1861 . 

1862 . 

1863 . 

1864 . 

1865 . 

1866 . 

1867 . 

1868 . 

1869 . 



NINTH DECENNIUM. 



1870 . 
1671 . 

1872 . 

1873 . 

1874 . 

1875 . 
1676 . 

1877 . 

1878 . 



Foreign. 



Imports. 



Founds. 
107, 955, 033 
165, 963, 083 
155, 414, 94G 
(4)69, 534,331 
179, 857, 491 
111, 957, 404 
126, 731, 661 
226, 683, 261 
248, 201,117 
253, 815, 485 



197, 651, 819 
363, 537, 861 
450, 312, 593 
456. 510, 627 
449, 520. 309 
468, 307, 442 
542, 813, 245 
774, 931, 815 
517, 228, 624 
654, 226, 145 



692, 944, 872 
807, 133, 607 
528, 285, 883 
452, 899, 397 
573, 726, 795 
542, 181,945 
834, 246, 724 
776, 790, 365 
1. 028, 153, 65C 
1, 229, 329, 259 



1, 160, 460, 114 
1, 189, 155, 938 
1,457,294,818 
1,454, 124, 259 
1,594,306, 354 
1, 695, 726, 353 
1, 414, 254, 663 
1, 584, 162, 924 



Exports. 



Pounds. 
9, 790, 704 
2. 055, 567 
5, 316,114 
1, 536, 476 
1, 547, 965 
11,199, 089 
19, 347, 414 
5, 756, 260 
11, 614, 129 
14, 857, 046 



12, 186, 113 
3, 795, 625 
8, 060, 309 
18, 073, 933 
49, 820, 419 
29, 660, 189 
20, 929, 675 
12, 168, 659 
71,674,178 
29, 404, 847 



28, 988, 404 
73, 819, 676 
18. 718, 279 
7, 266, 128 
21, 340, 617 
28, 540, 457 
3, 103, 981 
6, 980, 327 
14, 511, 537 
16, 888, 217 



16, 242, 129 

6, 733, 692 
11, 826, 955 
21, 273, 487 
J 3, 125, 410 
10, 330, 322 
12. 599, 772 



Difference. 



Pounds. 

98, 164. 329 
163, 907, 516 
150, 098, 832 

07, 997, 855 
178, 309, 526 
100, 758, 315 
107, 384, 247 
220, 927, 001 
236, 586. 988 
238, 958, 439 



185, 465, 706 
359, 742, 236 
442, 25-2, 284 
438, 436, 694 
399, 699, 890 
438, 647, 253 
521, 383, 570 
762, 763, 156 
445, 554, 446 
624, 821, 298 



956,468 
313, 931 
567, 604 
633, 269 
386, 178 
641, 488 
137, 743 
810, 038 
642, 113 
1, 212, 441, 042 



663,! 
733, S 
509,5 

• 445, r 
552,: 
513, ( 
831,1 
769. r 

, 013, C 



1, 144, 217, 985 
1, 182, 422, 246 
1, 445, 467, 863 
1,432, 850, 772 
1, 581, 180, 944 
1, 685, 396, 031 
1. 401, €54, 891 



3, 077i 622 li 581, 085, 302 



Value of foreign brown sugar 
consumed. 



Price per 
pound. 



Cents. 
.042 
.045 
.034 
.034 
.037 
.039 
.040 
.040 
.035 
.029 



.033 
.035 
.031 
.031 
.028 
.030 
.040 
.054 
.042 
.045 



.044 
.037 
. 035 
.03J 
.044 
.037 
.039 
.040 
.042 
.046 



.048 
.048 
.053 
.053 
.050 
.043 
.040 
.049 



Value. 



Dollars. 
4,189, 964 

7, 484, 860 
5, 191, 060 
2, 356, 294 
6, 705, 852 
4, 015, 289 
4, 341, 292 
9, 052, 941 

8, 367, 189 
7, 157, 121 



183, 538 
694, 623 
733, 554 
880, 426 
464, 666 
314, 713 
369, 736 
730, Oil 
082, 260 
669, 343 



29, 288, 548 
27, 245, 863 
18, 195, 538 
15, 864, 496 
24, 813, 830 
19, 569, 541 
32, 726, 388 
«')34, 896, 938 
39, 422, 165 
43, 647, 276 



53, 575, 314 
51, 943, 566 
67, 860, 919 

70, 708, 834 
74, 310, 513 
67, 930, 6-2C 
63, 481, 834 

71, 621, 374 



1 These imnorts are for calendar years and not fiscal years. , ^, , . * 

»E8t?mat^5 by taking the mean between the imports of 1819 and 1821, there being no statistics on 

''''f From 1834\ri839, inclusive, a small quantity of melado is included in the imports and exports. 
^These imports are from October 1, 1842, to June 30, 1843, nine months. 

0 From 1867, inclusive, the consumption of foreign sugar with ^^^^^I'^f ^^^J^'^J^'^ «nht?J?rff 
Annual Reports on Commerce and Navigation ; previous to that date it is obtained by snbtra^tuig tho 
exports from the imports, and the value and duty are calculated on this ditterencj. 
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in the United States foi' each fiscal year from 1790 to 1878 — Continued. 



Value of foreign brown 
sugar consumed. 



Paid for 
customs. 



Dollars. 
% 454, loe 
4, 097, 688 

3, 732. 471 

1, 699, 946 

4, 457, 738 

2, 518, 958 

2, 684, 60e 

3, 073, 333 
2, 510, 157 
2, 147, 136 



1, 855, 061 
3, 808, 387 
4, 120, 066 
4, 164, 128 
3, 439, 400 

3, 994,414 
6, 410, 921 

12, 519, 003 

4, 579, 742 
C, 880, 642 



7, 029, 252 
10, 008, 075 
10, 191, 352 

8. 912, 6lj£. 
11,047, 724 
15, 409, 245 
24, 934, 132 

(5)26,052, 470 
27, 814, 183 
28, 164, 953 



32, 834, ?nO 
26, 371, 397 
25, 472, 419 
26, 363, 338 
29, 663, 5:}9 
32, 656, 793 
37, 376, 114 
31, 176, 020 



Total. 



Dollars. 
6, 644, 072 
11, 582, 548 

8, 943, 531 
4, 056, 240 

11, 163, 590 

6, 534, 247 

7, 025, 898 
12, 126, 274 
10, 877, 346 

9, 304, 257 



8, 038, 

16, 503, 
17, 853, 
18, 044, 
14, 904, 

17, 309, 
27, 780, 
54, 249, 
23, 062, 
35, 549, 



Domestic. 



Produce. 



Pounds. 
IIG, 221. 875 
88, 761, 750 
91, 822, 500 
142, 835, 000 
102, 378, 006 
204, 050, 000 
189, 766, 500 
142, 835, 000 
241, 860, 000 
226, 800, 000 



257, 
219, 
245, 
334, 
458, 
353, 
236, 
76, 
291, 
374, 



36, 317, 
37, 253, 
28, 386, 
24, 777, 
35, 861, 
34, 978, 
57, 660, 
60, 949, 
67, 236, 
71, 812, 



715, 958 
543, 439 
8S0, 006 
650, 393 
422, 811 
654, 359 
113, 397 
479, 795 
846, 938 
466, 881 



800 229, 
938;236, 
8901482, 
210, 
76, 
10, 



86, 409, 824 
78, 314, 963 
93, 333, 338 
97, 072, 172 
103, 974, 112 
100, 587, 413 
100, 857, 948 
105, 797, 394 



292, 437 
437, 648 
862, 880 
210, 000 
877, 801 
397, 387 
088, 070 
041, 000 
684, 647 
546, 102 



91,372, 394 
155, 157, 206 
132, 215, 512 
112,811, 843 

92, 917, 006 
117, 691, 604 
137, 271, 178 
160, 164, 958 



Exports, 



Pounds. 
7G9, 908 
312, 864 
166, 533 
68, 563 
187, 118 
195, 985 
109, 295 
388, 057 
135. 006 
399, 209 



458, 839 
561, 828 
401, 620 
672, 274 
5, 104, 340 
4, 062, 625 
5, 170, 819 
2, 196, 412 
5, 410, 225 
2, 582, 718 



1, 133, 986 
3, 275, 024 
1, 284, 849 
330, 348 
525, 151 
246, 445 
409, 661 
294, 907 
3, 943 
16, 357 



12, 476 
43, 800 
17, 065 
212, 625 
163, 090 
362, 552 
22, 714 
85, 838 



Consumption. 



Foreign. 



Pounds. 

98, 164, 329 
163, 907, 516 
150, 093, 832 

67, 997, 855 
178, 309, 526 
100, 758, 315 
107, 384, 247 
220, 927, 001 
236, 586, 988 
238, 958, 439 



185, 465, 706 
359, 742, 236 
442, 252, 284 
438, 436, 694 
399, 699, 890 
438, 647, 253 
521, 883, 570 
762, 763, 156 
445, 554, 446 
624, 821, 298 



663, 956, 468 
733, 313. 931 
509, 567, 604 
445, 633, 269 
552, 386, 178 
513, 641, 488 
831, 137, 743 
«868, 415, 665 
927, 123, 351 
938, 831, 762 



1, 094, 
1, 060, 
1, 261, 
1,311, 
1, 481, 
1, 550, 
554, 
1, 450, 



483, €62 
834, 984 
254, 681 
885, 205 
743, 671 
955, 486 
716, 379 
726, 342 



Domestic. 



Pounds. 
115, 451, 96' 
88, 448, 886 
91, 655, 967 
142, 766, 437 
102, 190, 888 
203, 854, 015 
189, 657, 205 
142, 446, 943 
244, 724, 994 
226, 400, 791 



257, 257, 119 
218,981,611 
245, 488, 986 
333, 978, 119 
453, 318, 471 
349, 591, 734 
230, 942, 57S 
74, 283, 383 
286. 436, 713 
371, 884, 163 



228, 158, 451 
233, 162, 624 
481, 578, 031 
209, 829, 652 
76, 352, 650 
10, 150, 942 
17, 618, 409 
40, 746, 093 
37, 680, 704 
85, 529, 745 



91, 359, 918 
155, 113, 406 
132, 198, 447 
112,599,218 

92, 753. 916 
117,329, 052 
137, 248, 464 
160, 079, 120 



Total. 



Pounds. 
213, 610, 296 
252, 350, 402 
241, 754, 799 
210, 704, 292 
280, 500, 414 
304, 612, 330 
297, 041, 452 
363, 373, 944 
481, 311, 982 
465, 359, 230 



Popula-. 
tion. 



442, 
573, 
687, 
772, 
853, 
788, 
752, 
837, 
731, 
996, 



722, 825 

723, 847 
741, 270 
414, 813 
018, 361 
238, 987 
826, 148 
046, 539 
991, 159 
705, 461 



892, 
966, 
991, 
655, 
628, 
523, 
848, 
909, 
964, 
024, 



114, 919 
476, 555 
145, G35 
462, 921 
738, 828 
792, 430 
756, 152 
161, 758 
804. 055 
361, 507 



185, 
215, 
393, 
424, 
574, 
666, 
691, 
610, 



843, 580 
948, 390 
453, 128 
484, 423 
497, 587 
284, 538 
964, 843 
805, 462 



Number, 
17, 070, 240 

17, 563, 990 

18, 065, 813 
13. 603, 956 
19, 102, 946 

19, 640, 029 

20, 225, 760 

20, 869, 760 

21, 609, 554 
22, 358, 293 



£ 5 S 



Lbs, 



15. 94 



30, 



191, 876 
974, 993 
843, 547 
721, 956 
615,328 
586, 113 
349, 746 
124, 515 
966, 042 
685, 536 



443, 321 
238, 403 
987, 985 
211, 430 
345, 224 
394, 882 
324, 665 
342, 849 
361, 669 
400, 130 



558, 371 
723, 755 
967, 095 
265, 762 
4.56, 931 
588, 083 
687, 668 
761, 551 
874, 485 



27.55 



24.71 



34.40 



*For the years 1807 and 1815 the price per pound of the imports is taken, and not the average price 
per pound of the difference; tho ligures are quoted from "Pitkin's Commerce of the United States." 

'The only values of brown sugar on record from 1790 to 1S25 are for the years 1807 and 1815, which 
are found iii "Pitkin's Commerce of the United States." 
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Table IV. — Imports, exports, cost, production, and consumpiioti of 



Years. 



FIRST DECENNIUII. 

1790 

179 L 

1792 

1793 '. 

1794 

1795 

1796 

1797 

1798 

1799 

SECOND DECEXNIUM. 

1800 

1801 

1802 

1803 

1804 , 

1805 

1806 

1807 

1808 

1809 

THIRD DECENNIUM. 

1810 

1811 

1812 

1S13 

1814 

1815 

181G 

1817 

1818 

1819 

rOUHTH DECENNIUM. 

1820 

1821 

1822 

1823 

1821 

182.) 

182fi 

1827 

1328 

1829 

FIFTH DECEN'XIUM. 

1830 

1831 

1832 

1833 

1834 

1835 

183(i 

i8;i7 

1S3S 

1-39 



Foreign. 



Imports. 



Pounds. 
373, 024 
54f), 045 
1329, 217 

14, 21G, 433 

15, 077, 974 
3, 002, 903 

901, 271 
9, 076, 015 
20, 634, 404 
33, 871, 496 



31, 590, 275 
39, 099,315 
14, 489, 825 
4, 637, 664 
11,688, 432 
31,410, 366 
37, 031,397 
45, 558, 480 
23, 402, 649 
19, 090, 933 



10, 151, 157 
18, 882, 639 
16, 358, 336 

5, 667, 3o2 
3, 007, 000 
3, 711, 930 

6, 543, 746 
8, 419, 180 
6, 508, 287 
4,140,433 



25, 259, 740 

6, 370, 047 
10, 839, 873 

7, 002, 746 
14,318,626 

7, 292, 427 

8, 885, 944 
6, 593, 343 
5, 249, 463 
4, 711, 047 



7, 913, 725 
10, 654, 240 

0,371, 174 
12,045, 394 

7, 908, 205 

14, 231, 453 
410,183, 800 

15, 733, 690 
14, 682, 794 
12, 748, 697 



Exports. I Difference. 



Pounds. 

16,429 
2, .357 I 

75,760 I 
272,179 I 
240,460 I 
739, 520 
984, 146 
203, 789 

36, 754 
232, 469 



124, 939 
168, 479 
118, 463 
3, 444, 998 
20. 036, 570 
27, 190, 077 
39, 381, 444 
37, 397, 724 
8, 126, 952 
17, 719, 947 



IS, 488, 503 
13, 078, 462 
10, 693,962 
3, 137, 962 
400 
660, 394 
2, 364, 906 
4, 318, 900 
3, 895, 879 
1, 486, 314 



3, 584, 791 

4, 513, 143 

5, 593, 285 

6, 023, 851 
5, 779, 960 

0, 401,210 
4, 136. 636 
3, 32S, 300 

1, 691, 096 
1, 699, 019 



3, 049, 077 
5, 283, 110 

3, 30.5, 958 

4, 617, 730 

2, 933, 277 

3, 471, 459 

4, 062, 446 
13, 249, 363 

7, 121, 250 
C, 903, 390 



Pounds. 
35f), 595 
542, G88 
253, 457 
4, 144. 254 
5. 037, 514 
2, 263, 383 
-82, 875 
8, 872, 226 
20. 597, 650 
33, 639, 027 



31,465,336 
39. 530, 836 
14, 371, 357 

1, 193, C66 
-8, 398,138 

4, 219, 089 
-2,350,047 

8, 160, 756 
15, 275, 697 

1, 370, 986 



-8, 337, 351 
5, 804, 177 
5, 664, 374 
2, 529, 400 
3, 006, 600 
3, 051, 542 
4, 178, 840 
4, 100, 280 
2, 612, 408 
2, 663, 119 



1, 674, 949 
1, 856, 904 
5, 246, 588 

978, 895 
8, 538, 668 

691,217 
4, 749, 308 
3, 265, 043 
3, 558. 367 
3, Oil, 428 



4, 864, 648 

5, 371, 130 

3, 065, 216 
7, 427, 664 

4, 974, 928 
10, 759, 994 

6, 121, 354 
2, 484, 327 
7, 561, 544 

5, 785, 307 



Yalue of foreign refined sugar 
consumed. 



Average 
price per 
pound. 



Cents. 



Value. 



.025 
.065 
.06-2 
.078 
.078 



.076 
.056 
.052 
.062 
.059 
.069 
.079 
.036 
.067 
.072 



Dollars. 



























'J. 130 


:, 060, 893 


























fi. 231 


704, 906 



































23, 131 
313, 367 
204,618 
279, 554 
23G, 869 



373, 037 
305, 059 
160, 805 
461,817 
298, 069 
746, 450 
483, 640 
91, 535 
508, 649 
416, 625 
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refined sugar in the United States for each fiscal year, from 1790 to 1878. 



Value of foreisn refined 
sugar consumed. 



Paid for 
customs. 



Dollars. 
7, 419 
18, 985 
11,434 
103, 718 
126, 255 
60, 060 



Total. 



Domestic. 



Produce. 



Dollars. 



209, 714 
514, 468 
3, 026, 064 



779, 216 
978, 401 
312,468 



258,421 
858,669 



174, 263 
169, 945 
152, 009 
ISO, 400 
190, 634 
251,482 
164, 386 
104, 906 
110, 819 



66, 998 

74, 448 
210, 265 

39, 300 
346, 578 

35, 709 
190, 133 
130, 132 
141,575 
120, 563 



195, 151 
231, 4e7 
121,770 
236, 799 
163, 956 
353, 201 
177, 737 
76,510 
249, 927 
184, 414 



1,319,319 



895, 540 



58, 840 
503, 500 
334, 750 
421,129 
357, 432 



568, 183 
536, 540 
282, 575 
698, 610 
4G2, 025 
, 099, 651 
Ofil, 377 
168, 051 
758, 576 
601, 039 



Pcunda. 



25, 000 
2G, 875 
30, 000 
36, 250 
42, 500 
50, 000 
62, 500 
75, 000 



125, 000 
375, 000 
625, 000 
775, 000 
937, 500 
1, 037, 500 
1, 125, 000 
1, 250, 000 
1, 750, 000 
1, 875, 000 



2, 000, 000 
2, 250, 000 
2, 125, 000 
2, 500, 000 
2, 625, 000 
2, 750, 000 

2, 875, 000 

3, 000, 000 
3, 062, 500 
3, 125, 000 



3, 375, 000 
3, 625, 000 

3, 750, 000 

4, 331,250 
4, 620, 000 
4, 331,250 
6, 496, 875 

10, 250, 625 
12, 699, 947 
6, 964, 361 



iO, 539, 375 
10, 828, 125 
10, 82B, 125 
10, 106, 250 
10, 828, 125 
14, 437, 500 

4, 331, 250 
10. 106, 250 

9, 384, 375 
10, 106, 250 



Exports. 



Consumption. 



Foreign. 



Pounds. 



93, 609 
106, 167 
138, 618 
301, 292 
122, 586 
7, 942 
S66, 546 



748, 196 
71, 230 
10, 769 
2, 570 



10, 432 
61, 827 
144, 409 
58, 993 
47, 788 



18, 044 
156, 527 
177, 065 
55, 187 
57, 908 
50, 017 
168, 991 
236, 744 
269, 291 
479, 218 



1,586,220 

2, 057, 487 
701, 862 
416, 736 

2, 355, 754 
768, 075 

1, 442, 989 

1, 844, 167 

2, 610, 649 
4, 782, 723 



Pounds. 
356. 595 
542, 688 
253, 457 
4, 144, 254 
5, 037, 514 
2, ISO, 508 



8, 872, 226 
20, 597, 650 
33, C39, 027 



31, 465, 336 
39, 530, 836 
7, 165, 885 



8, 160, 756 
8, 309. 332 



804, 
664, 
529, 
006, 
051, 
178, 
100, 
612, 
663, 



1, 674, 949 
1, 856, 904 
5, 246, 588 

978, 895 
8, 538, 668 

891,217 
4, 749, 308 
3, 265, 043 
3, 558, 367 
3, Oil, 428 



4, 864, 648 

5, 371, 130 

3, 065, 216 
7, 427, 664 

4, 974, 928 
10, 759, 994 

6, 121, 354 
2, 484, 327 
7, 561, 544 
5, 785, 307 



Domeatic. 



Pounds. 



25, 000 

26, 875 
30, 000 
36, 250 
42, 500 
50, 000 
62, 500 
75, 000 



125, 000 
375, COO 
625, 000 
681, 391 
831, 333 
898, 882 
823, 708 
127, 414 
742, 058 
608, 454 



1, 251, 802 
2, 178, 770 
2, 114, 231 

2, 497, 430 
2, 625, 000 
2, 739, 568 
2, 813, 173 

2, 855, 591 

3, 003, 507 
3, 077, 212 



3, 356, 956 
3, 468, 473 

3, 572, 935 

4, 276, 063 
4, 562, 092 
4, 281, 233 
6, 327, 884 

10. 013, 881 
12, 430, 656 
6, 485, 143 



8, 953, 155 

8, 770, 638 
10, 126, 263 

9, 689, 514 
8, 472, 371 

13, 669, 425 
2, 888, 261 
8, 262, 083 
6, 773, 726 
5, 323, 527 



Total. 



Population 



Founds. 
356, 505 
542, 688 
278, 457 

4, 171, 129 

5, 067, 514 
2, 216, 758 

42, 500 
8, 922, 226 
20, 660, 150 
33,714, 027 



31,590, 
39, 905, 
7, 790, 
681, 
831, 
2, 768, 
823, 
9, 288, 
10, 051, 
1,608, 



1, 251, 802 
7, 982, 947 
7, 778, 605 
5, 026, 830 
5, 631, 600 

5, 791, 110 

6, 992, 013 
6, 955. 871 
5,615, 915 
5, 740, 331 



031, 
325, 
819, 
254, 
100, 
172, 
077, 
278, 
989, 
496, 



817, 
141, 
191, 
117, 
447, 
429, 
009, 
746, 
335, 
108, 



Number. 

3, 929, 214 

4, 049, 247 
4, 172, 945 
4, 300, 425 
4, 431, 802 
4, 567, 292 
4. 706, 926 
4, 850, 718 
4, 998, 706 
5, 151, 117 



5, 308, 483 
5, 475, 385 
5, 047, 854 

5, 825, 758 

6, 009, 469 
6, 198, 858 
6, 394, 211 
6. 595, 718 

6, 803, 567 

7, 018, 007 



7, 239, 881 
7, 449, 832 
7, 665, 973 

7, 888, 280 
8, 117, 036 

8, 352, 429 
8, 595, 645 

8, 845, 887 
9, 103, 354 

9, 365, 460 



9, 638, 453 
9,917, 091 
10, 205, 555 
10, 504, 195 

10, 813, 777 
11, 132, 991 

11, 459, 903 
11. 803, 775 
12, 157, 956 
12, 508, 898 



12, 866, 020 
13, 205, 429 

13, 615, 826 

14, 019, 343 
14, 420, 731 

14, 814, 243 
15, 270, 4B3 

15, 711,264 
16, 120,891 

16, 599, m 
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Table IV. — ImjporiSj exports^ cost, production, and consumption of refined 



Years. 


1 

Foreign. 


Value of foreign refined sugar 
consumed. 


TmnnT+q 




AJ 1 iieroD C6 • 


A-verage 
price per 
pound. 


V aiue. 


Rate of 
duty. 


SIXTH DECENNIUM. 














1840 


Pounds. 


Pounds. 


Pounds. 


Cents. 


Dollars. 


Cents. 


12, 985, 704 


9, 156, 314 


3, 829, 390 


. 008 


33, 740 


(^) 


1841 


18, 301, 798 


9, 758, 699 


8, 543, 099 


.054 


465, 914 


(••') 


1842 


18, 448, 009 


7,'581, 569 


10, 867, 020 


. 053 


582, 108 


(^) 


1843 


797, 115 


350, 500 


1, 446, 615 


. 057 


82, 769 


(") 




6, 947, 033 


2, 927, 067 


4, 019, 960 


. 044 


178, 258 


(^) 


1845 


3, 707, 436 


2, 600, 548 


1, 106, 888 


.043 


47, 751 


(^) 


1846 


1, 297, 214 


1,222,609 


74, 605 


.076 


5, 670 


{') 




10, 285, 583 


2, 638, 658 


7, 646, 925 


.046 


353, 312 


. 012 and 














30 p. c. 


1848 


8, 928, 636 


1, 506, 640 


7, 421, 996 


.054 


407, 694 


30 p. c... 


1849 


5, 503, 756 


2, 292, 948 


3, 210, 808 


.036 


118, 659 


30 p.c... 


SEVENTH DECEXNIUM. 














1850 


20, 773, 529 


1,966, 952 i 


18. 806, 577 


.040 


767,178 


30 p.c... 


1851 


16, 864, 163 


2, 591, 483 


14, 272. 680 


.054 


784, 086 


30 p.c... 


1852 


7, 198, 498 


1, 513, 048 


5, 685, 450 


.032 


135, 642 


30 p.c... 




7, 890, 037 


907, 768 


6, 982, 269 


. 037 


48, 869 


30 p. c. .. 


1854 


6, 357, 544 


2, 183, 570 


4, 173, 974 




(^) 


30 p. c. .. 


1855 


5, 449, 262 


4, 054, 884 


1, 394, 378 






30 p. c. .. 


1856 


2, 364, 611 


2, 411, 224 


—46, 613 





(^) 


30 p. c. .. 


1857 


1, 937, 027 


2, 563, 142 


—626, 115 




(*) 


30 p.c... 


1858 


1, 767, 074 


2, 766, 536 


—999, 462 






24 p.c... 


1859 


1, 364, 233 


4, 202, 721 


—2, 838, 488 






24 p.c... 


EIGHTH DECENNIUM. 












],806, 973 


5, 022, 388 


—3, 215, 415 






24 p.c... 




2, 014, 800 


5, 518, 546 


—3, 503, 746 




(^) 


24 p. c. .. 


1862 


28, 853, 646 


4, 833, 586 


24, 020, 060 


.035 


853, 877 


(^) 




65, 695, 464 


8, 887, 719 


56, 807, 745 


. 03 


1, 713, 249 


(^) 


iec4 


58, 503, 452 


4, 944, 979 


53, 558, 473 


. 042 


2, 254, 467 




1805 


102, 593, 694 


2, 194, 821 


100, 398, 873 


. 041 


4, 126, 007 




186') 


160, 538, 677 


4, 666, 426 


155, 872,251 


. 046 


7, 311, 616 




1867 


70, 782, 278 


5, 230, 174 


65, 552, 104 


. 051 


% 493, 392 




1868 


87, 388, 008 


585, 958 


86, 802, 050 


. 055 


3, 885, 604 




1869 


1, 209, 857 


769, 751 


420, 106 


.061 


4, 214, 420 




NINTH DECENNIUM. 
















151, 520 


353, 014 


—201, 494 


.061 


5, 446, a:4 


(^) 




1,204,180 


59, 198 


1, 144, 982 


.061 


6, 439, 373 






217, 481 


244, 236 


— 26, 755 


.063 


5, 457, 380 




1873 


509, 504 


404, 642 


104, 862 


.064 


4, 284, 239 






39, 279 


398, 049 


—358, 770 


.059 


1, 769, 130 


(^) 




15, 251 


123, 153 


—107, 902 


.054 


1, 361, 390 






19, 931 


121, 215 


—101, 284 


.052 


378, 879 


(9) 




308, 688 


0, 733 


301, 955 


.048 


227, 715 






























1 



* These imports are for calendar years and not fiscal years. 

2 The hogsheads, tierces, and barrels in which a part of the sugar was exported in these years were 
3 These imports are estimated hy taking the mean between 1819 and 1821. 
■^From 1836 to 1839 a small quantity of candy is included in the imports and exports. 
^For 1807 and 1815 the price per pound of the imports is taken, and not the average price per poond 
6 These statistics are for nine months only, from October 1, 1842, to June 30, 1843. 
'Beginning with 1867, the "Consumption" of refined sugar, with its "Value" and "Paid for customs," 
by subtracting the exports from the imports and the "Value" and "Paid for customs " are oalcnlated 
*From 1854 to 1861, inclusive, the exports exceed the imports. 

•The rates of duty on refined sugar vary according to the grades and qualities imported. 
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Volne of foreign refined 
sugar consumed. 



Domestic. 



Consumption. 



Total. 



Produce. 



Dollars. 
153, 713 
753, 507 
998, 499 
177, COS 
293, 225 
102, 022 
8, 132 
445, 412 

530. 002 
154, 257 



997, 331 
1,019,312 
241, 333 
63, 530 



1, 386, 980 
3, 022, 016 
3, 524, 070 
7, 686, 076 
12, 896, 378 

5, 938, 920 

6, 431, 304 
G, 694, 703 



8, 598, 111 

9, 758, 497 
7, 861, 730 
6, 147, 210 
2, 598, 117 
2, 085, 240 

627, 828 
3S9, 046 



Pounds. 
16, 603, 125 
12, 680, 250 
13, 117, 500 
20, 405, 000 
16, 625, 430 
29, 150, 000 
21, 109, 500 
20, 405, 000 

34, 980, 000 
32, 400, 000 



36. 816, 566 
31, 363, 349 
35. 127, 230 
47, 807, 199 
65, 488, 973 
50, 522, 051 
33, 730, 485 
10, 925, 685 
41, 692, 331 
53, 495, 269 



32. 756, 063 
33, 776, 807 
980, 412 
30, 030, 000 
10, 982, 543 

1, 485, 341 

2, 584, 010 
5, 863, 000 
5, 383, 521 

14, 257, 684 



13, 053, 199 
""!, 165, 315 

22, 035, 919 
18, 801, 974 
15, 486, 168 

23, 536, 321 
34, 317. 795 
40, 041, 240 



Exports. 



Foreign. 



Pounds. 
10, 741, 648 
13, 435, 084 
3, 430, 346 
598, 884 
1, 671, 107 
1, 997, 992 
4, 128, 512 
1,539,415 

3, 378, 773 
1, 956, 895 



2, 786, 
2, 689, 
2, 096, 
5, 155, 
4, 789, 
7, 098, 
4, 100, 
3, 141, 
1, 790, 
3, 976, 



3, 332, 
3, 236, 
1, 470, 
3, 214, 
1, 803, 
1, 653, 
3, 990, 
7, 835, 
2, 214, 
3, 151, 



4, 415, 100 

3, 797, 278 

4, 461, 427 
9, 870, 738 

15, 269, 532 
35, 086, 871 
51, 840, 977 
53, 678, 016 



Pounds. 
3, 829, 390 
8, 543, 099 
10, 867, 020 
1, 446, 615 
4,019, 966 
1, 106, 883 
74, 605 
7, 646, 925 

7, 421, 996 
3, 210, 808 



18, 806, 577 
14, 272, 680 
5, 685, 450 
1, 320, 782 



020, 060 
807, 745 
558, 473 
398, 873 
872, 251 
370, 576 
174, 980 
793, 995 



88, G05, 483 
105, 559, 303 
85, 687, 870 
66, 613, 627 
29,713, 245 
24, 938, 459 
7, 164, 166 
4, 661, 512 



Domestic. 



Pounds. 
5, 106, 643 



9, 687, 154 
19, 806, 116 
14, 954, 323 
27,152,008 
J 6, 980,988 
18, 865, CSS 

31, 601, 227 
30, 443, 105 



34, 030, 544 

28, 673, 808 
33, 030, 460 

42, 052, 142 
^0, 699, 562 

43, 423, 731 

29, 630, 113 
7, 783, 850 

39, 901, 466 
49, 519, 230 



29, 424, 018 
30, 540, 697 
67, 510. 009 
26, 815, 339 
5, 632, 260 



3, 169, 314 
11, 106, 518 



8, 638, 099 
2, 381, 893 



Total. 



Population, 



I 



Pounds. 
8, 936, 033 
8, 543, 099 

20, 554, 174 

21, 252, 731 
18. 974, 269 
28, 258, 896 
17, 055, 593 
26, 512, 510 

39, 023, 223 
33, 653, 9i3 



52, 837, 121 

42, 946, 488 

38, 715, 910 

43, 972, 924 
60, 699, 562 
43, 423, 731 
29, 630, 113 

7, 783, 850 

39, 901, 466 
49, 519, 230 



29, 424,018 

30, 540, 697 
91, 530, 069 
83, 623, 084 
59, 190, 733 

100, 398, 873 
155, 872, 251 
08, 370, 575 
73, 344, 294 
■;9, 900. 513 



97, 243, 582 
107, 941, 196 
85, 687, 870 
66, 613, 627 
29,713, 245 
24, 938, 459 
7, 164, 106 
4, 661, 512 



Number. 
17, 070, 240 

17, 563, 990 

18, 065, 813 

18, 603, 956 
19, 102, 946 

19, 640, 029 
20, 225, 760 

20, 869. 760 

21, 609, 554 
22, 358, 293 



23, 191, 876 

23, 974, 993 

24, 843, 547 

25, 721, 956 

26, 615, 326 

27, 586, 113 

28, 349. 746 
29. 124, 515 

29, 966, 042 

30, C85, 586 



31, 443, 321 

32, 238, 403 

32, 987, 985 
33, 211, 430 

33, 345, 224 

33, 394, 882 

34. 324, 665 
35, 342, 849 

36, 361, 669 

37, 400, 130 



38, 558, 371 

39, 723, 755 

40, 907, 095 

42, 265, 762 

43, 456, 931 

44, 588, 083 

45, 687, 668 

46, 761, 551 

47, 874, 485 



reduced at the rate of 1,050 pounds to a hogshead. 



of the difference. The figures are quoted from "Pitkin's Commerce of the United States." 

is taken from the Annual Beports on Commerce and Navigation. Previous to that year it is ohtainod 
on the same. 
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Table Y. — Imports, exports, cost, and consumption of foreign 



Years. 



SIXTH DECEXXIUM. 



1840 . 

1841 , 

1842 . 

1843 . 

1844 . 
1845. 

1846 . 

1847 . 

1848 , 

1849 , 



SEVENTH DECENNIUM. 



1850 . 
1851 . 
1852, 

1853 . 

1854 . 

1855 . 

1856 . 

1857 , 

1858 . 

1859 . 



EIGHTH DECENNIUM. 



im. 

1861 . 

1862. 

1863 . 

1864 . 

1865 . 

1866 . 

1867 . 

1868 . 

1869 . 



NINTH DECENNIUM. 



1870 . 

1871 , 

1872 . 

1873 . 

1874 . 

1875 , 

1876 . 

1877 , 

1878 . 



Foreign. 



Imports. 



pounds. 

530 
114 
1,289 
13,919 
4,117 
1,704 
1,236 
1, 153 
8, 477 
4 885 



8, 291 
21, 280 
33, 451 
24, 995 

35, 867 
74, 371 

36, 324 
18, 853 
40, 558 
23,053 



41, 598 
63, 531 



3, 655 
9, 162 
18, 365 
35, 388 
21, 685 
54, 905 
32,255 
51, 941 



55, 820 
51, 356 
C3, 833 
89, 285 

56, 443 
76, 816 
87, 955 
40, 868 



Exports. 



Pounds. 
(-) 



15, 595 
1,250 
575 



4, 500 
1, 085 



5, 278 
C, 207 



1, 710 
13, 037 
8,206 
12,320 
206 
1, 028 
290 



574 
1,525 
1,950 
3,414 

938 
460 
4, 093 
1, 605 



DifTerence. 



Pounds. 



20, 272 
73, 121 

35, 749 
18, 853 

36, 058 
fiO, 968 



36, 320 
57, 324 

3, 375 
7, 452 
5, 328 
27, 182 
9, 365 
54, 699 
31,227 
51, 651 



55, 240 
49, 831 
61, 883 
85, 871 
55, 505 
76, 356 
83, 862 
39, 263 



Value of forei/jn candy consumed". 



Average 
price per 
pound. 



Cents. 
.094 
.288 
.10 
.086 
. 094 
.095 
.304 
.165 
.104 
.094 



. 355 

.21 

.164 

.206 

.120 

.120 

.115 

.10 

.045 

.051 



.009 
.158 

.108 

.085 

.158 

.029 

.56 

.288 

.32 

.237 



.285 
.257 
.294 
.226 
.247 
.218 
.210 
.143 



Dollars. 
50 
34 
129 
339 
391 
162 
376 
191 
889 
461 



2, 951 

4, 469 

5, 511 
5, 172 
2, 442 
8, 792 
4, 123 
1,887 
1,658 
1,083 



2, 539 
9, 094 

366 
038 
842 
810 
5, 250 
335, 531 
12, G91 
9, 302 



17, 673 
11, 735 

18, 326 
15, 441 
13, 768 
18, 690 
18, 454 

8,313 



1 These imports are from October 1, 1842, to June 30, 1843, a period of nine months, which was occa- 
sioned bv chauging the time of the fiscal year. , « , i 1 1 . -U 1 

"previous to 1840 there were 9.832 pounds of candy imported and 8,462 pounds exported, which have 
been included in refined sugar in their respective years. 
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candy in the United Slates for eachfmal year from 1840 to 1878. 



Value of foreign candy 
consumed. 



Total. 



Domestic. 



Produce. 



Exports. 



Consumption. 



Foreign. Domestic. 



Total. 



Popula- 
tion. 



Dollars. 
114 
43 
284 
574 
638 
264 
450 
248 
1,156 
599 



3, 836 
5, 810 
7,1G4 
6, 724 
3, 175 
11, 430 
5, 360 
2, 453 
2, 050 
1, 343 



3,148 
12, 951 

636 

1, 085 
1,162 
3, 528 
12, 518 
54, 820 
19, 680 
14. 731 



27, 669 
18, 895 

29, 010 
25,804 
22, 284 

30, 662 
30. 954 
14, 486 



Pounds. 



232, 145 



67, 375 
64, 505 
20, 470 



73, 645 
104,845 
112, 440 
139, 365 
152, 965 
245, 565 
161,225 
309, 460 



Founds. 
530 
114 
1, 289 
3, 919 
4, 117 
1, 704 
1, 236 
1.153 
8, 477 
4, 885 



8, 291 
21, 250 
33, 451 
24, 995 
20, 272 
73, 121 

35, 749 
18, 853 

36, 058 
20, 968 



36, 320 
57, 324 

3, 375 
7, 452 
5, 328 
27, 182 
9, 365 
3120, 450 
45, 255 
34, 444 



62, 968 

46, 510 
65, 016 
73, 669 
.55, 737 
61,095 
86, 865 

47, 906 



Number. 
17, 070, 240 

17, 563, 990 

18, 065, 813 

18, 603, 956 
19, 102, 946 

19, 640, 029 

20, 225, 760 
20, 869, 760 
21,609, 554 
22, 358, 293 



23, 191, 876 
23, 974, 993 
24. 843, 547 
25, 721, 956 
26, 615,328 
27, 586, 113 
28, 349, 746 
29, 124, 515 

29, 966, 042 

30, 685, 586 



31,443, 321 
32, 238, 403 

32, 9S7, 985 
33, 211, 430 
33, 345, 224 

33, 394, 862 

34, 324, 665 

35, 342, 849 

36, 361,669 

37, 400, 130 



3?, 558, 371 

39, 72:j, 755 

40, 967, 095 

42, 265, 762 

43, 456, 931 

44, 5S8, 083 

45, 687, 668 
46,701,551 
47, 874, 435 



3 Beginning with the year 1867 the " Value," "Paid for Customs," and "Consumption" of candy are 
taken from tho Annual Keports on Commerce and Navigation. 

The rate of duty for the years 1866 to 1878 inclusive are 10 and 15 cents per pound and 50 per oenti. 
according to the quality of the candy. Act of Congress, June 30, 1864. 
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Table VI. — ImportSj exports, cost, and consumption of melado or siritji 



Years. 


EoreigD. 


Value of melado consnmed. 


Imports. 


Exports. 


Difference. 


Price per 
pound. 


Value. 


Kate of 
duty. 


SIXTH DECEXXIUM. 


Pounds, 

10 


Pounds. 
(') 


Pounds. 


Cents. 
.30 


Dollars. 


Cents. 










184-2 














1843 


O 3, 685 
54 
112 
2, 729 
897 
6, 631 
2,458 

5,416 
265 
2 

1, 622 
50, 732 
53, 143 
48, 574 
115, 420 
204, 689 
255, 984 

86, 352 
601, 551 






.015 
.037 
.027 
.058 
.112 
.133 
.154 

.084 

.17 

.50 

. 034 

!039 

. 053 

."092 

.037 

.03 

.077 

.065 
.024 






1844 




























































SEVENTH DECENNIUM. 




















1852 










1853 










1854 










































465, 410 


250 721 












EIGHTH DECENNIUM. 












1, 064, 285 


—462, 734 












1863 


3, 527, 224 






.025 


63, 854 


.02 


1864 


973, 080 






7, 160, 855 
5,269, 623 
1,481, 363 
5, 647, 757 
17, 294, 314 

36, 161, 935 
87, 113, 535 
51, 673, 375 
113, 670, 829 
106, 952, 236 
101, 768, 386 
79, 702, 878 
39, 461, 057 




.03 
.031 
.030 
.032 
. 034 

.036 
.037 
.040 
.042 
.040 
.034 
.032 
.038 








792, 365 


4, 477, 258 


138, 795 
(?) 87, 194 
113, 630 

1,231,427 
2, 454, 696 
2, e.93, 240 

4, 504, 764 

5, 398, 380 
2, 489, 898 
3, 151, 184 
1, 923, 427 


.025 
.025 
.025 
. 025 

.025 
.015 
.015 
.015 
.015 
.015 
.018 
.018 






1, 014, 295 
150, 420 

1,738, 185 
3, 569, 746 

49, 139 
2, 248, 910 
5, 786, 380 
746. 922 
3, 145, 520 

36, 996 


4,633,462 
17 143 894 

34, 423, 750 
83, 543, 789 
51, 624, 236 
111,421,919 
101,165, 856 
101,021, 464 
70, 557, 358 
39, 424, 061 




NINTH DECENNIUM. 
1870 




1872 


1873 


1874 


1875 


1876 


1877 


1878 


! 













(1) From 1840 to 1861, inclusive, the exports exceed the imports ; the reason of this is that melado or 
sirup of sugar-cane was frequently entered for importation under the name of molasses. Previous 
to 1840 the only entries on record under their proper heading are 1,182 pounds imported, and 3,7sl 
pounds exported. These quantities have been added to brown sugar in their respective years. 
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fif sugar-cane in the United States for each fiscal year from 1790 to 1878. 



Valae of melado consamed. 


d 
o 

a 
p 

TO 

a 

6 


Froduction. 


Paid for cus- 
toms 


Total. 


Years. 


Maple. 


Tears. 


Maple. 


Sorghum. 


DoUars. 


DoUars. 


Pounds. 


1790 
1791 
1792 
1793 
1794 
1795 
1796 
1797 
1798 
1799 

1800 
1801 
1802 
1803 
1804 
1805 
1806 
1807 
1808 
1809 

1810 
1811 
1812 
1813 
1814 
1815 
1816 
1817 
1818 
^ 1819 

1820 
1821 
1822 
1823 
1824 
1825 
1826 
1827 
1828 
1829 

1830 
1831 
1832 
1833 
1834 
1835 
1836 
1837 
1838 
1839 


Pounds. 

12, 000, 000 

13, 000, 000 

11, 000, 000 

14, 000, 000 

16, 000, 000 

13, 000, 000 

15, 000, 000 

12, 000, 000 

14, 000, 000 
16, 000, 000 

15, 000, 000 

17, 000, 000 

16, 000, 000 

14, 000, 000 

15, 000, OCO 

17, 000, 000 
19, 000, 000 

18, 000, 000 
17, 000, 000 

19, 000, 000 

23, 000, 000 
■ 20, 603, 070 

22, 000, 000 

22, 500, 000 

24, 000, 000 
21, 000, 000 

23, 000, 000 
21,000, COO 
23, 000, 000 
25, 000, 000 

24, 000, 000 

26, 000, 000 

28, 000, 000 
23, 000, 000 

27, 000, 000 

29, 000, 000 

33, 000, 000 
35, 000, 000 
31, 000, 000 

34, 300, 000 

35, 000, 000 
37 000 OCO 
•34, 500, 000 

36, 000, 000 
35, 000, 000 

37, 000, 000 
37, 500, 000 
40, 000, 000 
38, 000, 000 
37, 000, 000 


1840 
1841 
1842 
1843 
1844 
1845 
1846 
1847 
1848 
1849 

1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 

1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 

1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 


Pounds. 
35, 105, 705 

34, 000, 000 
37, 337, 795 

37, 000, 000 
18, 000, 000 

40, 779, 000 
24, 495, 652 

28, 762, 000 

32, 670, 570 

33, 572, 000 

34, 253, 436 
32, 142, 000 

29, 500, 000 
27, 000, 000 
25, 371, 800 
22, 211, 172 

26, 000, 000 

27, 000, 000 
33, 000, 000 

38, 000, 000 

40, 120, 205 
42, 000, 000 
44, 000, 000 

41, 500, 000 

40, 500, 000 

39, 740, 796 
37, 532, 000 

35, 654, 000 
33, 421, 000 
29, 114, 500 

28, 443, 645 

30, 756, 000 

31, 682, 000 
32, 157, 000' 
33, 044, 200 
43, 197, 930 
4-j, 288, 060 

41, 000, 000 


Pounds. 
















































































































































875 
10,000 

40, 400 
80, 500 
137, 430 
183, 795 
208. 300 
280, 330 
511, 565 
140, 658 
200, 676 
224, 000 

109, 940 
117, 525 
172, 995 
184, 230 
182, 050 
108, 840 
97, 420 
80, 760 


























51, 082 


114, 936 


2, 554, 144 


iii,93i 
(3) 72, 494 
88, 570 
278, 672 

832, 694 
1, 060, 976 

988, 678 
1, 606, 270 
1, 998, 793 
1, 269, 442 
1, 813, 354 

930, 944 


250, 726 
159, 688 
202, 200 
666, 334 

2, 064, 121 

3, 515, 672 
3, 681, 918 
6, 111,034 
7, 397, 173 

3, 759, 340 

4. 964, 538 
2, 854, 371 


7, 160, 855 
4, 477, 258 
(3) 2, 899, 768 
3, 542, 817 
11, 146, 867 

Jo, JUT, 7Do 
65, 442, 264 
65, 911, 871 
107, 084, 690 
133, 252, 852 
73,145, 139 
96, 751, 914 
49, 650, 354 














The production of maple sugar 
since 1840 has been determined 
references to the United States cen 
sus reports, the reports of various 
State and agricultural societies, and 
other sources ; previous to that date 
it has been estimated from Ameri 
can and English agricultural and 
historical works. It is very evident 
the actual crop exceeded the above 
figures, but a greater error would be 
made by omitting such estimates 
than in accepting them. The pro- 
duction of sorghum sugar has been 
found from the State reports. 



O These imports are from October 1, 1842, to June 30, 1843, nine months. 

(«) Beginning with the year 1867 the "Value," "Paid for Customs," and "Consumption" of melado 
are taken from the Annual Reports on Commerce and Navigation. 
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Table VII. — ImportSj exporiSj cost, productioiij and consumption of hrotvn and 





Foreign. 


Value of foreign sii^ar con- 
sumed. 


Years. 


Imports. 


Exports. 


Difference. 


ATeracje 
price per 
l)oaDcl. 


Value. 


Average 
rate of 
duty. 


FIRST DECENNIUM. 
1790 


Pounds. 
18, 229,419 
24, 901, 639 
1 24, 420, 372 
J 47, 762, 505 
148, 705, 900 
63, 783, 405 
59, 469, If 4 
72 765 821 
87] 523^ 918 


Poimds. 

49, 787 
75, 661 
1, 197, 916 
4, 611, 988 
20, 762, 221 
22, 117, 267 
35, 832, 790 
38 570, 051 
5l', 740[ 717 
79, 054, 040 


Pounds. 
18, 179, 632 
24, 825, 978 
23, 222, 456 
43, 150, 517 
27, 943, 679 
41, 666, 138 
23, 636, 364 
34, 195, 770 




Dollars. 


















1793 








1794 








1795 








1796 








1797 








1798 


35', 783, 201 
24, 792, 428 










103, 816, 468 








SECOND DECENKIUM. 








1800 


113, 339, 751 

136, 628, 936 

98, 630, 775 

73, 822, 203 

128, 722, 669 

186, 471, 773 

199,133, 437 

^90 n6Q flQQ 
uui7, yjjo 

104, 411, 777 
76, 753, 394 


50, 557, 455 
97, 734,211 
01,180, 288 
23, 226, 453 
74, 172, 220 
122, 808, 993 
145, 630, 841 


56, 782, 296 
38, 894, 725 
37, 450, 487 
50, 595, 750 
54, 550, 449 
03, 662, 780 
53, 502, 596 
77, 549, 494 
75, 459, 250 
31, 456, 056 








1801 








1802 








1803 








1804 








1805 








1806 










143 119, 605 
28i 962^ 527 
45, 297, 338 




7, 999, "572 




1808 














THIRD DECENNIUM. 










55, 104, 722 
77, 200, 594 
83, 409, 956 
33, 397, 038 
29, 464, 943 
45, 043, 162 
55, 110, 381 

CV1 1/17 "^fift 

68, 353, 936 
73, 944, 657 


47, 024, 002 
18, 268, 347 
13, 927, 277 
6, 617, 286 
762 


8, 080, 720 
58, 932, 247 
69, 482, 079 
26, 7-/9, 750 
29, 461, 181 
41, 854, 444 
37,386,414 
72, 852 200 
46i 301! 032 
02, 677, 475 








1811 
















1813 








1814 








1815 


3, 188, 718 
17, 723, 967 
QO 1Q5 168 
22, 057, 904 
11, 267, 182 




6, 913, 370 




1816 














1818 








1619 








FOURTH DECENNIUM. 








1820 


266, 730, 179 

59, 515, 701 
88, 310, 636 

60, 791, 470 
94, 452, 057 
71, 772, 468 
84, 935, 959 


31,389, 109 

20, 001, 725 

14, 446, 860 

21, 459, 024 
14, 128, 429 
21, 836, 771 
21, 1 16, 856 

15, 343, 530 
10, 691,088 
12, 343, 478 


35, 341, 070 
39, 453, 976 
73, 863, 826 
39, 3o2, 446 
80, 323, 628 
















1822 












1, 779, 831 








4, 171, 758 








2, 617, 965 




1826 


63, 789, 103 
61,358, 750 




3, .569, 923 






76, 702, 280 
50, 930, 418 
63, 308, 621 




3, 385, 953 






46, 245, 330 
50, 965, 143 




2, 718, 296 








2, 807, 599 




FIFTH DECENNIUM. 








66, 490, 113 
109, 231. 168 
66, 488, 891 
97, 734, 438 
115, 392, 096 
126, 038, 333 
191,428,305 
136, 149, 761 
153, 883, 863 
195, 289, 024 


9, 725, 312 
22, 580, 947 
17, 536. 028 


76, 764, 771 
80, 650, 221 
48, 952, 863 




3, 946, 547 








3, 639, 488 








2, 001, 303 






6,619, 154 
13, 969, 203 

7, 257, 470 
34, 492, 282 
41, 124, 819 
11,624,324 
13, 154, 053 


91, 115, 284 
101,422, 893 
118, 780, 857 
156, 938, 023 

95, 024, 942 




4, 329, 474 




1834 .-. 

1835 




4, 703, 312 
6, 243, 350 
9, 681, 940 




1837 




' 4, 546, 128 






142, 259, 539 




, 6, 697, 656 




1839 


183, 134, 371 


8, 939, 000 
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refined cane-sugar in the United States for each fiscal year j from 1790 to 1876. 



Value of foroiffn sugar 
coDsamed. 



Paid for 
customs. 



Total. 



Dollars 
185, (549 
333, 'Si 
355, m) 
GSe, 812 
469, 84^ 

(m, 101 

355, 7S9 
589, 5fi7 
Gil, 247 
3, 026, UG4 



1, 272, 
978, 
689, 
1, 235, 
1, 573, 
1, 544, 
1. 396, 
1, 993, 
1, 7(33, 
752, 



410, 
1, 502, 
1, 765, 
1, 364, 

1, 503, 
2, 130, 
1,911, 

2, 225, 
1,415, 
1, 911, 



1, 076, 982 

1, 202, 360 

2, 268, 7S2 
1, 189, 90- 
2, 500, 127 
1, 507, 043 
1, 961, 327 
1, 872, 943 
1, 422, 184 
1. 559, 174 



2, 352, 155 
2, 669, 660 

1, 498, 399 

2, 328, 990 

2. 575, 155 
3; 053, 723 

3, 948, 104 

2, 390, 031 

3, 617, 377 

4, 593, 141 



Dollars. 



9, 992,911 



9, 044, 149 



2, 969, 788 
6, 671, 883 
4, 125, 008 
5, 531, 247 
5, 258, 901 
4, 140, 480 
4, 366, 773 



84, 



6, 29S, 
6, 309, 
3, 499, 

6, 658, 

7, 278, 
9, 297, 

13, 630, 
6, 936, 
10,315,„.„ 
13 532, 141 1 80, 



!, 702 
\ 348 
702 
, 464 
, 467 
■, 073 
1,044 
i, 159 
< 033 



Domestic. 



Produce. 



Exports. 



Founds. ! Pounds. 



£00. 000 
215, 000 
240, 000 
290, 000 
■340,000 
400, 000 
499, 500 
GOO, 000 



1, 000,^000 
3, 000, 000 

5, 000, 000 

6, 200, 000 

7, 409, 500 

8, 299, 500 

9, 000, 000 
10, 000, 000 

14, 000, 000 

15, 000, 000 



16, 000, 000 

18, 000, 000 

19, 000, 000 

20, 000, 000 
21,000, 000 

22, 000, 000 

23, COO, 000 

24, 000, 000 

24, 500, 000 

25, 000, 000 



27, 000, 000 

29, 000, 000 

30, 000, 000 
34, 650, 000 
36, 960, 000 
34, 650, 000 
51, 975, 000 
62, 005, 000 

101,599, 575 
"^"714,890 



315, 000 
625, 000 
625, 000 
SrO, 000 
625, 000 
500, 000 
650, 000 
850, 000 
07.5, 000 
850, 000 



97, 029 
924.181 
390, 445 
510, 5' 
139, 986 

20, 302 
287, 921 



762, 321 
244, 242 
142, 090 
733, 320 
756 
16, 692 

79, 577 
180, 863 
111,891 

80, 055 



80, 836 
181, 119 
185, 653 
59, 033 
63, 868 
77, 799 
226, 016 
255, 447 
323, 326 
532, 996 



1, 623, 866 

2, 237, 619 
856, 022 
517, 076 

2, 463, 841 
870, 506 

1,571,108 
2, 150, 769 

3, 019, 451 
5, 169, 926, 



Consumptiou. 



Foreign. Domestic. 



Pounds. 
18, 179, 6321 
24, 825, 978 1 
23, 222, 456: 
43, 150, 5171 
27,943, 679l 
4i, 666, 138 

23, 636, 364 
34, 195, 770 
35. 783, 201 

24, 792, 428 



56, 782, 296 
38, 894, 725 
37, 450, 437 
50, 595, 750 
54, 550, 449 
63, 662, 780 
53, 502, 596 
77, 549, 494 
75. 459, 250 
31, 456, 05G 



8, 080, 720 
58, 932, 247 
69, 482, 679 
26, 779, 750 
29, 464,181 
41, 654. 444 
.37, 386, 414 
72, 852, 200 
46, 301,0.32 
62, G77, 475 



35, 341, 
39, 453, 
73, 863, 
39, 332, 
80, 323, 

49, 935, 
63, 789, 
61, 358, 
46, 245, 

50, 965, 



76, 764, 771 
86, 650, 221 
48, 952, 863 
91,11.5, 284 
101, 422, 893 
118, 780, 857 
156, 938, 023 
95, 024, 942 
142, 259. 539 
182, 134, 371: 



Pounds. 



200, 000 
215, COO 
240, 000 
290, 000 
340, 000 
400, 000 
499, .500 
000, 000 



Total. 



1, 000, 000 
3, 000, 000 

5, 000, 000 

6, 102, 971 

6, 575,319 

7, 909, 055 

8, 489, 422 

9, 860,014 
13, 979, 638 
14, 712, 079 



15, 237, 679 

17, 755, 758 

18, 857, 310 

19, 267, 660 

20, 999, 244 

21, 983, 308 

22, 920, 423 
2.3, 819. 137 
24, 368, 106 
24, 919, 945 



26, 
28, 
29, 
34, 
36, 
34, 
51, 
81, 
101, 
55, 



919,164 
818, 881 
814,342 
590, 967 
896, 13-2 
572, 201 

748, 981 

749, 553 
276, 249 
18i, 894 



82, 691, 134 

84, 387, 381 

85, 768, 978 
80, 332, 924 
S4, 161, 

114, 629, 494 
33, 078, 892 
78, 699, 231 
72, 055, 549 
75, 680, 074 



Pounds. 
18, 179, 632 

24, 825, 978 
23, 422, 456 
43, 365,517 
28, 183, 679 
41, 956, 138 
23, 976, 364 
34, 595, 770 
36, 282, 701 

25, 392, 428 



Popula- 
tion. 



57, 
41, 
42, 
56, 
61, 
'i'l, 
61, 
87, 
89, 
46, 



782, 296 
894, 725 
450, 487 
693, 721 
125, 768 
571, 835 
992, 018 
409, 508 
438, 888 
168, 135 



23, 
76, 
88, 
46, 
50, 
C3, 
60, 
96, 
70, 
87, 



318, 399 
688, 005 
339, 989 
047, 430 
463, 425 
837, 752 
306, 837 
671, 337 
639, 138 
597, 420 



62, 

68, 
103, 

73, 
117, 

84, 
115, 
143, 
147, 
106, 



260, 234 
272, 857 
678, 168 
923, 413 
219, 760 
507, 898 
538, 087 
108, 303 
.521, 579 
147, 037 



Numher. 

3, 929, 214 

4, 049, 247 
4, 172, 945 
4, 300, 425 
4, 431, 802 
4, 567, 292 
4, 706, 926 
4, 850, 718 
4, 998, 706 
5, 151, 117 



5, 30S, 483 
5, 475, 385 
5, 647, 854 

5, 825, 758 

6, 009, 469 
6, 198, 858 
6, 394, 211 
6, 595, 718 

6, 803, 567 

7, 018, 007 



T, 239, 881 
7, 449, 832 
7, 665, 973 

7, 888, 280 
8, 117, 036 
8, 352, 429 
8, 595, 645 

8, 845, 887 
9, 103, 354 
9, 365, 460 



a o 
0.2 



159, 
171, 
134, 
171, 
185, 
23J, 
190, 
173, 
214, 
257, 



455, 905 
0 J7, 602 
721, 841 
448, 208 
584, 052 
410, 351 
016, 915 
724, 173 
315, 088 
814, 445 



638, 453 
917, 091 
205, 555 
504, 195 
813, 777 
132, 991 
459, 903 
803, 775 
157, 956 
508, 898 



12, 866, 020 
13, 205, 429 

13, 615, 826 

14, 019, 343 
14, 420, 731 

14, 814, 243 

15, 270, 483 

15, 711, 264 
16, 120, 891 

16, 599, 492 



Lha. 



} 6,64 



^10. 00 



8.03 



12. 89 
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Table YIL— Imports, exports j cost, production, and consumption of 



Tears. 



SIXTH DECENNIUM. 



1840 . 

1841 . 

1842 . 

1843 . 

1844 . 
1845. 
1846 . 
1847. 
1848 . 
1849. 



SEVENTH DECENNIUM. 



1850 . 

1851 . 

1852 . 
1853. 

1854 . 

1855 . 

1856 . 
3857 . 

1858 . 

1859 . 



EIGHTH DECENNIUM. 



18C0 . 
1861 . 
1862. 
1863 . 
1864. 
1865. 
1866. 

1867 . 

1868 . 



NINTH DECENNIUM. 



1870 . 

1871 . 

1872 . 

1873 . 

1874 . 

1875 . 

1876 . 
1877. 
1878. 



Foreign. 



Imports. 



Pounds. 
120, 940, 737 
184, 264, 881 
173; 863, 555 
4 71, 331,446 
186, 804, 524 
115, 664, 840 
128, 028, 875 
236, 968, 644 
257, 129, 753 
259, 319, 241 



218, 425, 348 
380, 402, 024 
457, 511, 091 
464, 410, 664 
455, 877, 853 
473, 756, 704 
545, 177, 856 
776, 868, 842 
518, 995, 698 
655, 590, 378 



694, 751, 845 
809, 148, 407 
557, 139, 529 
518, 594, 861 
632, 230, 247 
644, 775, 639 
994, 785, 401 
847, 572, 643 
1, 115, 541, 658 
1, 230. 539, 116 



1, 160, 611, 634 
1,190,360,118 
1, 457, 512, 299 
1, 454, 633, 763 
1, 594, 345, 633 
1, 695, 741, 604 
1, 414, 274, 594 
1, 584, 471, 612 



Exports. 



Pounds. 
18, 947, 018 
11,814, 266 

12, 897, 703 
1, 886, 976 
4, 475, 032 

13, 799, 637 
20, 570, 023 

8, 394, 918 
13, 120, 769 
17, 149, 994 



14, 153, 065 
6, 387, 108 
9, 573, 357 
Ifl, 981.701 
52, 003, 989 
33, 715, 073 
23, 340, 899 
14. 731, 801 
74, 440, 714 
33, 607, 568 



34, 
79, 
23, 
16, 



12. 
15, 
17. 



010, 
338, 
551, 
153, 
285, 
735, 
775. 
210, 
097, 
677, 



16, 595, 143 
C, 792, 890 

12, 071, 191 
21, 678, 129 

13, 523, 459 
10, 453, 475 
12, 720, 987 

3, 084. 355 



Difiference. 



Pounds. 
101, 993, 719 
172, 450, 615 
160, 965, 852 
69, 444, 470 
182, 329, 492 
101,865,203 
107, 458, 852 
' 228, 573, 926 
244, 008, 984 
242, 169, 247 



204, 272, 283 
374, 014, 916 
447, 937, 734 
445, 418, 963 
403, 873, 864 
440, 041, 631 
521, 836, 957 
762, 137, 041 
444, 554. 984 
621, 982, 810 



660, 
729, 
533, 
502. 
605, 
614, 
987, 
835, 
1, 100, 
1,212. 



741, 053 
810, 185 
587, 664 
441, 014 
944, 651 
040, 361 
009, 994 
362, 142 
444, 163 
861, 148 



1,144, 016, 491 
1, 183, 567, 228 
1, 445, 441, 108 
1, 432, 955, 634 
1, 580, 822, 174 
1, 685, 288, 129 
1, 401, 553, 607 
1,581,387,257 



Yalue of foreicrn sugar con- 
sumed. 



Average 
price per 
pound. 



Value. 



Dollars. 

4, 223, 704 
7, 950, 774 

5, 773, 168 
2, 439, 063 

6, 884, 110 
4, 063, 040 
4, 324, 186 
9, 406, 253 
8, 774, 883 
7, 275, 780 



6, 950, 716 
13, 478, 709 
13, 919, 196 
13, 929, 295 
12, 464, 666 
13, 314, 713 
21, 369, 736 
41, 730. Oil 
19, 082, 260 
28, 669, 343 



29, 288, 548 
27, 245, 863 
19, 049, 415 
17, 577, 745 
27, 068, 297 
23, 695, 548 
40, 038, 004 
638, 390, 330 
43, .307, 769 
47, 661, 696 



59, 021,588 
58, 382, 939 
73, 318, 299 
74, 993, 073 
76, 079, 703 
69, 292, 010 
63, 860, 713 
71, 849, 089 



1 These imports are for calendar years and not fiscal years. 

2 Estimated by taking the mean between 1819 and 1821, there being no statistics of imports on record 
for this year. 

3 The only reliable values on record from 1790 to 1823 are those of 1807 and 1815, which are found in 
"Pitkin's Commerce of the United States." 
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Value of foreign sugar 
consumed. 


Domestic. 


Consumption. 


Average con- 
sumption per 
[ capita. 


Paid for 
customs. 


Total. 


[ Produce. 


Exports. 


Foreign. 


Domestic. 


) ^ 

Total. 


Popula- 
tion. 


Dollars. 
2, 574, 081 
4, 385, 281 
4, 1G8, 862 

1, 794, 785 
4, 572, 705 

2. 573, 229 
2, 687, 068 
3, 165, 433 
2, 632, 465 
2, 182, 734 

2, 085, 214 
4, 043, 613 
4, 175, 757 
4, 173, 789 

3, 439, 400 

3, 994, 414 

6, 410, 921 
12, 519, 003 

4, 579, 742 
6, 880, 6^2 

7, 029, 252 
10, 008, 075 
10, 724, 455 
10, 221, 432 
12, 317, 327 
18, 969, 914 
30, 518, 894 

B28, 497, 998 
30, 359, 883 
30, 645, 236 

35, 986, 347 
29, 690, 521 

27, 876, 769 

28, 226, 309 
30, 492, 526 

33, 380, 643 
37, 625, 063 

34, 337, 351 


Dollars. 
6, 797, 785 

12, 336, 0.-5 
9, 942, 030 
4. 233, 848 

li; 456,815 

6, 636, 269 

7, Oil, 254 
12,571,686 
11, 407, 348 

9, 458, 514 

9, 035, 930 
17, 522, 322 
18, 094, 953 
18, 108, 084 
15, 904, 066 
17, 309, 127 
27, 780, 657 
54, 249, 014 
23, 662, 002 

35, 549, 985 

36, 317, 800 

37, 253, 938 
29, 773, 870 
27, 799, 177 
39, 385, 624 
42, 665, 462 
70, 556, 898 
66, 888, 32-} 
73, 667, 652 
^8, 506, 932 

95, 007, 935 
88, 073, 460 
101, 195, 068 
lO:^ 219, 382 
106, 572, 220 
102, 672, 653 
101, 485, 776 
106, 186, 440 


Pounds. 
132, 825, 000 
101, 442, 000 
104, 940, 000 
163, 240, 000 
119, 003, 436 
233, 200, 000 
210, 876, 000 
163, 240, 000 
279, 840, 000 
259, 200, 000 

294, 532, .524 
250, 906, 788 
281, 017, 836 
382, 457, 592 
523, 911, 784 
404, 176, 410 
269, 843, 882 
87, 405, 480 
333, 539, 269 
427, 962, 150 

262, 048, 500 
270, 214, 455 
551, 843, 292 
240, 240, 000 
87, 860, 344 
11, 882, 728 
20, 672, 080 
46, 904, 000 
43, 068, 168 

yy, OVo, 7oU 

104, 425, 593 
177, 322, 521 
154. 251, 431 
131,613,817 
108, 403, 174 
141, 229, 925 
171, 588.973 
200, 206, 198 


Pounds. 
11, 511, 556 
13, 747, 948 

3, 506, 879 
667, 447 

1, 858, 225 
2, 193, 977 

4, 237, 807 

1, 927, 472 

3, 513, 779 

2, 356, 104 

3, 244, 861 
3, 251, 369 
2, 498, 390 

5, 827, 331 
9, 893, 751 

11, 160, 945 
9, 271, 191 
5, 338, 247 
7, 201, 090 
6, 558, 757 

4, 466, 031 

6, 511. 134 
2, 755, 252 
3, 595, 009 
2, 328, 483 
1, 900, 002 

4, 460, 138 
8, 130, 175 
2, 218, 150 

O, 10 1, OM 

4, 427, 576 
3, 841, 078 
4, 478, 492 
10, 083, 363 
15, 432, 622 
35, 449, 423 
51, 863, 691 
53, 763, 854 


Pounds. 
101, 993, 719 
172, 450,615 
160, 965, 852 

69, 444, 470 
182,329, 492 
101, 865, 203 
107, 453, 852 
228, 573, 926 
244, 008, 984 
242, 1G9, 247 

204, 272, 283 
374, 014, 916 
447, 937, 734 
445, 418, 963 
403, 873, 864 
440, 041, 631 
521, 836, 957 
762, 137, 041 
444, 554, 984 
621, 982, 810 

660, 741, 053 
729, 810, 185 
533, 587, 664 
502, 441, 014 
605, 944, 651 
614, 040,361 
987, 009, 994 
»936, 786, 240 
997, 298, 331 
1 i\fvt t^nK "f^^ 
1, UU <, KyAO, to 1 

1, 183, 089, 145 
1, 166, 394, 287 
1, 346, 942, 551 
1, 378, 498, 832 
1, 511, 456, 916 
1, .575, 893, 945 
1, 561, 880, 545 
1, 455, 387, 854 


Pounds. 
121, 313, 444 

87, 694, 052 
101, 343, 121 
162, 572, 553 
117, 145, 211 
231, 006, 023 
206, 638, 193 
161. 312, 528 
276, 326, 221 
256, 843, 896 

291, 287, 663 
247, 655, 419 
278, 519, 446 
376, 630, 261 
514, 018, 033 
393, 015, 465 
260, 572, 691 
82, 067, 233 
326, 338, 179 
421, 403, 393 

257, 582, 469 
263, 703, 321 
549, 088, 04t) 
236, 644, 991 
85, 531, 861 
9, 982, 726 
16, 211, 842 
38, 773, 825 
40, 850, 018 

\jO, DJO, Mo 

99, 998, 017 
173, 481,443 
149, 772, 939 
121, 530, 454 

92, 970, 552 
105, 780, 502 
119, 725, 282 
146, 442, 344 


Pounds. 
223, 307, 163 
260, 144, 667 
2G2, 308. 973 
232, 017, 023 
299, 474, 703 
332, 871, 226 
314, 097, 045 
389, 886, 454 
520. 335, 205 
4^9, 013, 143 

495, 559, 946 
621, 670, 335 
726, 457, 180 
822, 049, 224 
917, 891, 897 
833, 057, 096 
782, 409, 648 
844, 204, 274 
770, 893, 163 
1, 043, 386, 203 

918, 323, 522 
993, 513, 506 
1, 082, 675, 704 
739, 086. 005 
691, 476, 512 
624, 023, 087 

1. 003, 221, 836 
975, 560, 065 

1, 038, 148, 349 
1 in^i OR9 rton 

1, iU4, M4, u«u 

1, 283, 087, 162 
1, 339, 875, 730 
1, 496, 715, 490 
1, 500, 029, 286 

1. 004, 427, 468 
1, 681, 674, 447 
1, 681, 605, 827 
1, 601, 830, 198 


Number. 
17, 070, 240 

17, 563, 990 

18. 065,813 

18, 603, 956 
19, 102.946 

19, 640, 029 

20, 225, 760 
20; 869, 760 

21, 609, 554 

22, 358, 293 

23, 191, 876 
23, 974, 993 

24, 843, 547 

25, 721, 956 

26, 615, 328 

27, 586, 113 
28, 349, 746 
29, 124, 515 

29, 966, 042 

30, 685, 586 

31, 443, 321 
32, 238, 403 
32, 987, 985 
33, 211, 430 
33, 345, 224 

33, 394, 882 

34, 324, 665 
35, 342, 849 

36, 361, 669 

37, 400, 130 

38, 558,371 

39, 723, 755 

40, 967, 095 
42, 265, 762 

43, 456, 931 

44, 588, 083 

45, 687, 668 

46, 761, 551 

47, 874, 485 


Lbs. 

] 

V 17. 08 
^29. 03 

1 

^ 26. 96 
>35. 6i 




1 











* These statistics are from October 1, 1842, to June 30, 1843, nine months. 

s The values paid for customs and foreign sugar consumed are quoted from the consumption tables iji 
the Annual Ileports of the Bureau of Statistics. 
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Tabids VIII. — Im2)ortSj exports, cost, production^ and consmipiion of cancj mapUj and sor* 



Tears. 



FIRST DECENNIUM. 



1790. 
1791. 
1792. 
1793., 
1794.. 
1795., 
1796.. 
1797., 
1798., 
1799.. 



SECOND DECENNIUM, 



1800., 
1801., 
1802., 
1803., 
1804., 
1805., 
1806., 
1807., 
1808.. 
1809., 



THIRP DECENKIUM. 



1810. 
1811., 
1812. 
1813. 
1814. 
1815. 
1816. 
1817. 
1818., 
1819., 



FOUETH DECENKIUM, 



1820., 
1821., 
1822., 
1823., 
1824,, 
825.. 
1826., 
1827., 
1828.. 
1829.. 



FIFTH DECENNITOT. 



1830. 
1831. 
1832. 
1833. 
1834. 
1835. 
1836. 
1837. 
1838. 
1839. 



roreign. 



Imports. 



Pounds. 
18, 229, 419 
24, 901, 639 
124, 420, 372 
»47, 762, 505 
148. 705, 900 
63, 783, 405 
59, 469, 154 
72, 7C5, 821 
87, 523, 918 
103, 846, 468 



113, 339, 751 
136, 628, 936 
98, 630, 775 
73, 822, 203 
128, 722, 669 
186, 471, 773 
199, 133, 437 
220, 669, 099 
104, 411, 777 
76, 753, 394 



55, 104, 722 
77, 200, 594 
83, 409, 956 
33, 397, 038 
29, 464, 943 
45, 043, 162 
55, 110, 381 
93, 147, 368 
68, 358, 936 
73, 944, 657 



^GQ, 730, 179 
59. 515, 701 
88; 310, 686 
60, 791, 470 
94, 452, 057 
71, 772, 468 
84, 935, 959 
76, 702, 280 
56, 93G, 418 
03, 308, C21 



86, 490, 113 
109, 231, 168 
66, 488, 891 
97, 734, 438 
115, 392, 096 
126, 038, 333 
191, 428, 305 
136, 149, 761 
153, 883, 863 
195, 289, 024 



Exports. 



Pounds. 
49, 787 
75, 661 
1, 197, 916 
4,611, 988 
20, 762, 221 
22, 117, 267 
35, 832, 790 
38, 570. 051 
51, 740, 717 
79, 054, 040 



56, 557, 455 
97, 734, 211 
CI, 180, 288 
23. 226, 453 
74, 172, 220 
122, 808, 993 
145, 630, 841 
143, 119, 605 
88, 962, 527 
45, 297, 338 



47, 024, 002 
18, 268, 347 
43, 927, 277 

6, 617, 5;88 
762 

3, 188, 718 
17, 723, 967 
20, 195, 168 
22, 057, 904 
11, 267, 182 



31, 3S9, 109 
20, 061, 725 

14, 446, 860 
21, 459, 024 
14, 128, 429 
21, 836, 771 
21, 146, 856 

15, 343, 530 
10, 691, 088 
12, 343, 478 



9, 725, 342 
22, 580, 947 
17, 536.028 

0, 619, 154 
13, 969, 203 

7, 257, 476 
34, 492, 282 
41, 124, 619 
11, 624, 324 
13, 154, 653 



Diflference. 



Pounds. 
18, 1-79, 632 
24, 825, 978 
23, 222, 456 
43, 150, 517 
27, 943, 679 
41, 606, 138 

23, 636, 364 
34, 195, 770 
35, 783. 201 

24, 792, 428 



56, 
38, 
37, 
50, 
54, 
63, 
53, 
77, 
75, 
31, 



782, 
894, 
450, 
595, 
550, 
662, 
502, 
549, 
459, 
456, 



58, 
CO, 
26, 
29, 
41, 
37, 
72, 
46. 
62, 



080, 
932, 
482, 
779, 
464, 
854, 
386, 
852, 
301, 
077, 



35, 
39, 
73, 
39, 
80, 
49, 
63, 
61, 
46, 
50, 



341, 
453, 
863, 
332, 
323, 
935, 
789, 
358, 
245, 
965, 



76, 
86, 
48, 
91, 
101, 
118, 
156, 
95, 
142, 
182, 



Valac of foreign sugar consnmed. 



Price. Valae. Duty, ^^^^l 



Dollars. 



7, m, 772 



6, 913, 370 



1, 779, 881 
4, 171, 756 
2, 617, 965 
3, 569, 920 
3, 385, 958 

2, 718, 296 
2, 807, 599 



3, 946, 547 

3, 639, 488 
2, 001, 303 

4, 329, 474 
4, 703, 312 
(i, 243, 350 
9, 681, 940 
4, 546, 128 
6, 697, 656 
8, 939, COO 



Dollars. 
185, 649 
383, 234 
355, 969 
688, 812 
469, 847 
651, 101 
355, 789 
589,567 
641, 247 

3,026, 964 



1,272,833 
978, 401 
689, 446 
1, 235, 077 
1, 573, 714 
1,544, 023 
1, 396, 316 
1, 993, 139 
1, 763, DOS' 
752, 126 



410, 452 
1,502,465 
1, 765, 403 
1, 364, 527 
1, 503, 279 
2, 130, 779 

1, 911, 861 

2, 225, 944 
1, 415, 565 
1, 911,250 



1,076,982 

1, 202. 360 
2, 2^8, 782 
1, 189, 907 

2, 500, 127 
1,507,043 
1,961,327 
1, 872, 943 
1, 422, 184 
1, 550, 174 



155 
660 
399 
990 
155 i 
723 I 
104 i 

031 : 

377 i 
141 i 
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qhMm sugar, candy, md melado in the United, StaUs for mdi fiscal ijmr from 1790 to 1878. 



Domestic. 



Produce. 



Exports. 



Pounds. 
12, 000, 000 
13, 000, 060 
11,200, 000 
14, 215, 0i50 
16, 240, 000 
13, 290, 000 
15, 340, 000 
12, 400, 000 
14, 499, 500 
1{>,COO,000 



16, 000, 000 
20, 000, 000 
21, OOO, 000 
20, 200, 000 
22, 499, 500 
25, 299, 500 
28, 000, 000 
28, 000, OOO 
31,000,000 
34,000,000 



39, 000, 000 
38, 603, 070 
41,000, 000 
42, 500, 000 

45, 000, 000 
43,000, 000 

46, 000, 000 
45,000, 000 
47,500,000 
50,000,000 



51, 000, 000 
55, 000, 000 
58, 000, 000 
57, 650, 000 
63, 960, 000 
63, 650, 000 
84, 975, 000 
117, 005, 000 
132, 599, 575 
90, 014, 890 



119, 315, 000 
123, 625, 000 
121, 125, 000 

116, 850, 000 
121, 625, 000 
152, 500, 000 

72, 150, 000 
120, 850, 000 
113, 075, 000 

117, 850, 000 



Pounds. 



Consumption. 



Foreiim. 



97, 029 
924, 181 
390, 445 
510, 578 
139, 986 

20, 362 
287,921 



7€2, 321 
244, 242 
142, 690 
732, 320 
756 
16, 692 
79, 577 
180, 863 
111, 894 
80, 055 



80, 836 
181,119 
185, 658 
59, 033 
03, 868 
77, 799 
226, 016 
25j, 447 
323, 326 
532, 996 



1,623, 806 

2, 237, 619 
856, 022 
517, 076 

2, 463, 841 
870, 506 

1,571,108 

2, 150, 769 

3, 019, 451 
5, 169, 926 



Domestic. 



Pounds. 
18, 179, 632 
24, 825, 978 
23,222, 456 
43, 150, 517 
27, 943, 679 
41, 583, 263 
23,719,239 
34, W5, 770 
26,936,602 
33,639,027 



56, 146,185 
39, 530, 836 
30, 245, 015 
49, 403, 084 
62, 948, 587 
61,312, 733 
55, 852, 643 
77, 549, 494 
68,482,885 
30,085,070 



16,418, 071 
58, 932, 247 
69, 482, 679 
26, 779, 750 
29, 464, 181 
41, 854, 444 
37, 386, 414 
72,852,300 
4<j,.301,O32 
62, C77, 475 



35,341.070 
39. 453, 976 
73, 863, 826 

39, 332, 446 
80, 323, 628 

49, 935,697 
63, 789, 103 
61, 358, 750 

40, 245, 330 

50. 965, 143 



76, 764, 771 
66, 650, 221 
48, 952, 863 
91,115, 284 
101, 422, 893 
118, 7c0, 857 
155, 936, 023 
95, 021, 942 
142, 259, 539 
182, 131, 371 



Poivnds. 
12,000,000 
13,000,000 
11,300,000 
14, 215, 000 
16, 240, 000 
13, 290, 000 
15, 340, 000 
12,400,000 
14, 499, 500 
10,600,000 



16. 000,000 
20, 000, 000 
21,000,000 
20, 102, 971 
21, 575, 319 
24, 909, 055 
27, 489, 422 
27, 860,014 
30,^)79, 638 
33,712,079 



38, 237, 679 
38, 358, 823 
40,857,310 
41,767, 680 
44,999,244 
42, 983, 30S 
45, 920, 4-J3 
44, 819, 137 
47, 388, 106 
49,919,045 



50, 919, 164 
54, 618, 881 
57, 814,342 
57, 590, 9G7 
03, 896, 132 
63, 572, 201 
84, 748, 984 
116, 749, 553 
132, 276, 249 
89, 481,894 



117, 691, 134 
12 1, .387. 381 
120, 268, 978 
116, 332, 924 
119, 161, 159 
151,629, 494 

70, 578, 892 

118, 699, 231 
110, 055, 549 
112, 080, 074 



Total. 



Population 



Pounds. 
30, 179, 632 
37, 825,978 
34, 422, 456 
57, 365, 517 
44, 183, 679 
54, 873, 263 
39, 059,239 
46,595,770 
41, 436, 102 
50,239, 027 



72, 
59 
51 
69, 
84, 
66, 
83, 
105, 
99, 
63, 



146, 

530, 
245, 
506, 
523, 
221, 
342, 
409, 
462, 



185 
836 
015 
055 
906 
788 
065 
508 
523 
149 



54, 655, 750 
97, 291, 075 

110, 339, 989 
68, 547, 430 
74, 463, 425 
84, 837, 752 
83, 306, 837 

117,671,337 
93,689,138 

112,507, 420 



86,260, 234 
94, 272, 857 
131,678, 168 
96, 923, 413 
144, 219, 760 
113,507,898 
148, 538, 087 
178, 108, 303 
178, 521, 579 
140, 447, 037 



194, 
208, 
169, 
207, 
220, 
270, 
227 
213] 
252, 
294, 



455, 
037, 
221 
448', 
,584, 
410, 
514, 
724, 
315, 
814, 



905 
602 
841 
208 
052 
351 
915 
173 
,088 
, 445 



dumber. 
3, 929, 214 
4,049,247 
4, 172, 945 
4,300,425 
4, 431, 802 
4, 567, 292 
4, 706, 926 
4, 850, 718 
4, 998, 706 
5, 151, 117 



5, 308, 483 
5, 475,385 
5, 647,854 

5, 825, 758 

6. 009, 469 
6,198,858 
6, 394,211 
6, 595, 713 

6, 803, 567 

7, 018, 007 



7, 239, 831 
7, 449, 832 
7, 6(i5, 973 

7, 888, 280 
8, 117, 036 
8, 352, 429 

8, 595, 645 
8, 645, 887 
9, 103, 354 
9, 365, 460 



9, 63^ 453 
9, 917, 091 
10, 205, 555 
10, 504, 195 

10, 813,777 
11, 132, 991 
11,459, 903 

11, 803, 775 
12, 157, 956 

12, 508, 898 



Pounds. 



12, 866, 020 

13, 205, 429 

13, 615, 826 
14,019, 343 

14, 420, 731 
14,814,243 

15, 270, 483 
15,711,261 
16, 120, 891 
16. 599, 492 



> 15.4 
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Table VIII. — ImpoHSj exports j cost, production, and consumption 



Years. 



Foreign. 



Imports. Exports. Difference. 



Value of foreign sugar consumed. 



Price. Value. Duty 



BIXTH DECENNIUM. 



1840. 
1841. 
1842. 
1843. 
1844., 
1845., 
1846., 
1847., 
1848.. 
1849.. 



SEVENTH DECEXXIUM 



1850. 
1851., 
1852. 
1853. 
1854. 
1855. 
1856. 
1857. 
1858. 
1859. 



EIGHTH DECENNIUM. 



1860. 
1861., 
1862., 
1803. 
1861., 
1865., 
1866., 
1867., 
1868., 



NINTH DECENNIUM. 



1870.. 
1871., 
1872.. 
1873.. 
1874.. 
1875., 
1876.. 
1877., 
1878.. 



120, 941, 277 
184, 264, 995 
173, 864, 844 
"71, 339, 050 
186, 808, 095 
115, 666, 656 
128, 032, 840 
236, 970, 894 
257, 144, 861 
259, 326, 534 



Pounds. 
218, 439, 055 
380, 423, 569 
457, 544, 544 
464, 427, 281 
455, 964, 452 
473, 834, 218 
545, 262, 754 
777, 003, 115 
519, 240, 945 
655, 868, 415 



094, 
809, 
557, 
522, 
632, 
651, 
1, 000, 
849, 
1, 121, 
1. 247, 



879, 795 
813, 489 
143, 184 
131, 247 
248, 612 
971, 882 
076, 709 
108, 911 
221, 670 
885, 371 



1,196, 
1, 277, 
1, 509, 
1. 568, 
1,701, 
1,797, 
1, 494, 
1, — 



829, 389 
525, 009 
249, 507 
393, 877 
354, 312 
586, 806 
065, 427 
973, 537 



18, 947, 018 
11, 814, 266 
12, 897, 703 
1, 886, 976 
4, 475, 032 
13, 799, 637 
20, 570, 023 
8, 394, 918 
13, 120, 769 
17, 149, 994 



Pounds. 
14, 153, 065 
6. 387, 108 
9, 573, 357 
18, 981, 701 
52, 019, 584 
33, 716, 323 
23, 341, 474 
14, 731, 801 
74, 910, 624 
33, 608. 653 



34, 016, 070 
80, 408,714 
23, 552, 145 
16, 155, 557 
27,271,713 
30, 743, 484 
8, 580, 092 
12. 210, 707 
16, 112, 818 
17, 828, 678 



18, 333, 902 
10, 364,161 
12, 122, 280 
23, 930, 453 
19, 310, 777 
11, 200, 857 
15, 870, 600 
3, 122, 956 



101, 
172, 
160, 
69, 
182, 
101, 
107, 
228, 
244, 
242, 



993, 719 
450, 615 
SG5, 852 
444, 470 
329, 492 
865, 203 
458, 852 
573, 926 
008, 984 
169, 247 



Pounds. 
204, 272, 233 
374, 014, 916 
447, 937, 734 
44.5, 418, 963 
403, 894, 136 
440, 114, 752 
521, 872, 706 
762, 137, 041 
444, 330, 321 
622, 003, 778 



660, 
729, 
533, 
502, 
605, 
614, 
991, 
835, 
1, 105, 
1, 230, 



777, 
404, 
591, 
448, 
949, 
067, 
496, 
416, 
108, 
056, 



1, 178, 
1, 267, 
1, 497, 
1, 544, 
1, 682, 
1, 786, 
1, 478, 
1, 620, 



495, 487 
160, 848 
127, 227 
463, 424 
043, 535 
385, 949 
194, 827 
859, 581 



4,223,754 

7, 950, 808 
.'i, 773, 207 
2, 4;39, 402 

6, 884, 501 
4, 063, 202 
4, 324, 562 
9, 406, 444 

8, 775, 772 

7, 270, 241 



Dollars. 

6, 953, 667 
13, 483, 178 
13, 924, 707 
13, 934, 467 

12, 467, 108 

13, 323, 505 
21, 373, 859 
41, 731, 893 
19, 083, 918 
28, 670, 426 



291, 
254, 
049, 
642, 
069, 
696, 
182, 
513, 
434, 
258, 



60, 270, 688 
60, 849, 370 
76, 029, 865 
79, 513, 278 
81,491,851 
71, 800, 598 
67, 030, 351 
73, 780, 829 



1 These imports are for calendar years and not fiscal years. 

2 Estimated by taking the mean between 1819 and 1821, there being no statistics of imports on record. 

3 The only reliable values on record from 1790 to 1823 are those of 1807 and 1815, which are founa in 
"Pitkin'B Commerce of the United States." 
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of cane, maple, and sorghum sugar, candy, and melado, ^c. — Continued. 



Value of for 
eign sugar 
consumed 


Domestic. 


j Consumption. 


0 0 CB 

©■^ 04 
bf] Acs 


Total. 


Produce. 


Exports. 


Foreign. 


Domestic. 


Total. 


Population. 


03 g u 
^ n 

K aa Pi 


Dollars. 
6, 797, 899 
12, 336, 103 

4, 2:M, 422 

11, 457, 453 

6, 636, 533 

7, Oil, 704 

12, 571, 934 
11, 408, 504 

9, 459, 113 


Pounds. 
167, 930, 705 
135, 443, 000 
142, 277, 795 
200, 240, 000 
137, 003, 436 
273, 979, 000 
235, 371, 625 
192, 002, 000 
312,510,-570 
292, 772, 000 


Pounds. 
11, 511, 550 
13, 747, 948 

3, 590, 879 
667, 447 

1, 858, 225 
2, 193, 977 

4, 2,37, 807 
1, 927, 472 
3, 513, 77!) 
2, 356, 104 


Pounds. 
101, 993, 719 
172,450, 615 
160, 965, 852 

69, 444, 470 
182, 329, 492 
101, 865, 203 
107, 458, 852 
228, 573, 926 
244, 008, 984 
242, 169, 247 


Pounds. 
156, 419, 149 
121, 694, 052 
138, 680, 916 
199, 572, 553 
135, 145, 211 
271, 785, 023 
231, 133, 818 
190, 074, 528 
308, 996, 791 
290, 415, 896 


Pounds. 
258, 412, 868 
294, 144, 667 
299, 646, 768 
269, 017, 023 
317, 474, 703 
373, 650, 226 
338, 592, 670 
418, 64i:<, 454 
553, 005, 775 
532, 585, 143 


Number. 
17, 070, 240 
17, 563, 990 
18,065, 813 

18, 603, 956 
19, 102, 946 

19, 640, 029 
20, 225, 760 
20, 869, 760 
21, 609, 554 
22, 358, 293 


Pounds. 
> 18.73 


9, 039, 766 
17, 528, 132 
IS mo 117 
18, 114, 808 
15, 907, 241 
17, 320, 557 
27, 786, 017 
54, 251, 467 
23,664, 058 
35, 551, 328 


328, 785, 960 
283,048,788 
310, 517, 836 
409, 457, 592 
549, 283, 584 
426, 387, 582 
295, 843, 882 
114, 405, 480 
; 366,540,144 
■ 465,972,150 


3, 244, 861 
3, 251, 369 
2, 498, 390 

5, 827, 331 
9, 893, 751 

11, 160, 945 
9, 271, 191 
5,338,247. 
7, 201, 090 

6, 558, 757 


204,272,283 
374, 014, 916 
447, 937, 734 
445, 418, 963 
403, 894, 136 
440, 114, 752 
521, 872, 706 
762,137, 041 
' 444, 330, 321 
622, 003, 778 


325, 541, 099 
279, 797, 419 
308, 019, 446 
403. 630, 261 
539, 389, 833 
415, 226, 637 
286, 572, 691 
109, 0G7, 233 
359, 339, 054 
459, 413, 393 


529, 813, 382 
653, 812, 335 
755, 957, 180 
849, 049, 224 
943, 283, 969 
855, 341, 389 
808, 445, 397 
871, 204, 274 
803, 669, 375 
1, 081, 417, 171 


23, 191, 876 
23, 974, 993 

24, 843, 547 

25, 721, 956 

26, 615, 328 

27, 5S6, 113 

28, 349, 746 
29, 124, 515 

29, 966, 042 

30, 085, 586 


' 30.18 


36, 320, 948 
37, 266, 889 

27, 915, 198 
39, 386, 786 
42, 669, 990 
70, 820, 142 
67, 102, 836 
73, 889, 532 
79, 187, 997 


302, 209, 105 
. 312,294,955 

595, 980, 722 

281,923,795 
' 128,568,644 
51, 903, 854 
58, 715, 645 
82, 698, 658 
76, 689, 844 

129, 142, 286 


4, 466, 031 
6,511, 134 
2,755,252 

3, 595, 009 
2, 328, 483 
2, 132, 147 

4, 460, 138 
8, 197, 550 
2, 282, 655 
3, 187, 993 


660, 777, 673 
729, 404, 775 
533, 591, 039 
502, 448, 466 
005, 949, 979 
614, 067, 543 
991, 496, 017 
6939, 806, 458 
3, COO, 886, 403 
1,018, 807,008 


297, 743, 074 
305, 783, 821 
593, 225, 470 
278, 328, 786 
126, 240, 161 
49, 771, 707 
54, 255, 507 
74, 501, 108 
74, 407, 189 
125, 954, 293 


958, 520, 447 
1, 035, 188, 596 
1, 126, 816, 509 
780, 777, 252 
732, 190, 140 
663, 839, 250 
1, 045, 752, 124 
1, 014, 307, 566 
1,075,293,593 
1, 144, 761, 361 


31, 443, 321 

32, 238, 403 

32, 987, 985 

33, 211, 430 
33, 345, 224 

33, 394, 882 

34. 324, 665 
3^42, 849 
36, 361, 669 
37, 400, 130 


' 28.16 


97, 099, 725 

Vl, OUO, vZl 

104, 905, 996 
J 09, 356, 220 
113, 991,686 
106, 462, 655 
106, 481, 268 
109, 055, 297 


i 132,979,178 
208,196,046 

' 186,106,426 
163, 955, 047 
141, 629, 424 
184, 536, 695 
214, 974, 473 
241,286,958 


4,501,221 

3, 945, 923 

4, 590, 932 
10, 222, 728 
15, 585, 587 
35, 694, 888 
52, 024, 916 
54, 073, 314 


1, 216, 459, 872 
1, 231, 883, 061 
1, 412, 919, 438 
1, 485, 657, 191 
1, 644, 765, 505 
1, 649, 100, 179 
1, 658, 719, 324 
1, 505, 086. 114 


128, 477, 957 
204, 250, 123 
181, 515, 494 
153, 732, 319 
126, 043, 837 
148, 841, 807 
162, 949, 557 
187, 213, 644 


1,344, 937,829 
1, 436, 133, 184 
1, 594, 434, 932 
1, 639, 389, 510 
1, 770, 809, 342 
1, 797, 941, 986 
1, 821, 668, 881 
1. 692. 299, 758 


38, 558, 371 

39, 723, 755 

40, 967, 095 
42, 265, 762 

43, 456, 931 

44, 588, 083 

45, 687, 668 

46, 761, 551 

47, 874, 485 


►38.29 

















^ These statistics nre from October 1, 1842, to June 30, 1843, nine months. 

' The "Values " "Paid for Customs" and foreign sugar consnmed are quoted from the consamptioii 
tables in the Annual Eeports of the Bureau of Statistics. 
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Table IX. — Im}mrtSj cxjwrtSj cost, 2>roditeUany and comnmj^tion of 



Years. 



FIKST DECENXIUM. 



1790 . 

1791 . 
1792. 

1793 . 

1794 . 

1795 . 

1796 . 

1797 . 

1798 . 

1799 . 



SECOND DBCENNIUM. 



IROO. 

1801 . 

1802 . 
1803. 
1804. 
1805. 
1806 . 
1807. 
1808. 
1809 . 



THIRD DBCESSIUM. 



1810. 

1811 . 

1812 . 

1813 . 
1814. 
1815. 

1816 . 

1817 . 
1818. 
1819. 



FOURTH DECESXIUM. 



1820. 
1821 . 
1822. 
1823. 
1824 . 
1825. 

1826 . 

1827 . 

1828 . 

1829 . 



FIFTH DECEMnUM. 



1830 . 
1831 . 

1832 . 

1833 . 

1834 . 

1835 . 
1836- 
1837 . 
1838. 
1839. 



Foreign. 



Imports. 



Gallons. 
5, 992, G46 
7, 194, 606 
(1) 5, 229, 915 
(1)4, 930,141 
(1)3, 476, 900 
4, 425, 621 
4, 965, 1»1 

3, 876, 420 

4, 6-29, 

4, lOa, 242 



4, 092, 677 

5, 717, 29a 

6, 833, 261 
6, 725, 400 
5, 747, 256 
9, 021, 700 
8, 597, 456 
8, 511, 234 

6, 4S9, m 

5^219,4K 



8, 055, 629 
8, 634, 418 
8, 141, 264 
.3, 199, 361 

3, 376, 367 

4, 752, 642 
8, 494, 248 

11, 480, 94« 
12, 353, 985 
10,583,298 



(a)^, 835, 140 
9, 086, 982 

11, 990,569 
13, 019, 328 
13, 117, 724 

12, 535, 062 

13, 843, 045 
13, 376, 502 
13, 393, 651 
10, 150, 224 



8, 374, 139 
17, 085, 878 
15, 860, 553 

15, 693, 050 

17, 086, 472 

18, 971,603 
18, 051,784 

16, 451, 182 
21, 196, 411 
23, 094, 677 



Exports. 



GaUons. 
15, 537 
12, T21 
11, 338 
28, 733 
7,216 
20, 124 
112, 257 
48, 559 
32, 350 
61, &11 



39, 122 
421,628 
56, 959 
38, 552 
55, 259 
48, 474 
53, 798 
40, 957 
7, 337 
33, 943 



40, 245 
18, 837 
8,001 
1, 309 



11, 228 
29, OOS 
14, 457 
11, 478 
2a. 486 



82, 571 
39, 421 
13, 292 
3,409 
18, 737 
15,806 
50, 602 
20, 107 
30, 168 
36, 920 



27, 121 
17, 695 
29, 656 
18, 730 
58, 736 
50, 776 
42, 951 
90, 597 
02,098 
121, 171 



Diflferenco. 



GaUons. 
5, 977, 109 
7, 181, 885 
5,218, 577 
4, 901, 40S 

3, 469, 690 

4, 405, 497 
1,852,934 

3, 827, 861 

4. 597, 020 
4, 038, 331 



4, 053, 

5, 295, 

6, 776, 
6, 686, 
5, 691, 
8, 973, 
8, 543, 
8, 470, 
6, 481, 
5, 185, 



8, 015, 384 
8,615,531 
8, 133, 263 
3, 198, 052 

3, 376, 36' 

4, 741, 414 
8, 465, 24a 

II, 466, 4&1 
12, 342, 507 
10, 562, 812 



9, 752, 569 
9, 047, 561 

11, 977, 277 
13, 015,919 
13, 098, 987 

12, 519, 256 
13, 792, 443 

13, 356, 395 
13, 363, 483 
10, 113, 304 



8, 347, 018 
17, 068, 183 
15, 830, 897 

15, 674, 320 

17, 027, 736 

18, 920, 827 
18, 008, 833 

16, 360, 585 
21, 134, 313 
22, 973, 506 



Value of cane molasses con- 
sumed. 



Price per 
gallon. 



Cents. 



(S). 199 



(»). 299 
(3). 298 
(3). 299 



(4). 369 



.188 
.199 
.202 
.183 
.203 
.204 
.210 
.20' 
. 145 



.11? 
.14 
.158 
.182 
.174 
.161 
.225 
.20d 
.181 
.18c 



Value. 



Dollars. 



2, 026, 114 
1, 992, 681 
1, 702, 907 



3, 125, 53; 



1, 707, 995 

2, 393, 945 
2, 633, 228 
2, 408, 911 
2, 543, 137 
2, 822, 309 
2, 812. 490 
2, 778, : 
1, 475, 609 



988, 985 
2, 427, 708 
2, 515, 498 
2, 862, 536 

2, 975, 223 

3, 062, 0 15 

4, 001,240 
3,411,757 

3, 845, 701 

4, 327, 500 
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sane inolasses in the United States for each fiscal year from 1790 to 1678. 



Valao of cane molas- 
ses conaamod. 



Paid for 
castoms. 



Dollars. 
149, 428 

156, 557 
147, 042 
104, 091 
132, 165 
145, 588 
153, 114 
183^881 
161,533 



Total. 



162, 

271, 
267, 
227, 
448, 
427, 
423, 
324, 
259, 



400, 769 
430, 77^ 
406. 663 
319, 805 
337, 637 
474, 141 
846, 524 
573, 325 
617, 125 
528, 141 



467, 628 
452, »78 
598, 864 
650, 796 
654, 949 
625, 963 
689, 622 
667, 820 
668, 174 
1, Oil, 330 



834, 702 
853, 409 
791, 545 
783, 716 
851, 387 
946, 041 
900, 442 
818, 0-29 
1. 056, 716 
1, 148, 675 



Dollars. 



Domestic. 



Produce. Exports. 



Gallons. 



2, 297, 166 
% 260, 154 
1, 930, 586 



Z, 549, 046 



2, 160, a73 

2, 992, 809 

3, 284, 024 
3, 063, 860 
3, 169, 100 
», 511, 931 
3, 480, 309 
3, 447, 157 
2, 486, 939 



1, 823, 087 
3, 231,117 
3, 307, 043 
3, 646, 252 

3, 826, 610 

4, 008, 086 
4, 961, 682 
4, 229, 786 

4, 902, 417 

5, 476, 175 



18, 181 
19, 545 
21,818 
26, 363 1 
30, 909 
36, 363 
45, 409 
54, 545 



90, 909 
272, 727 
454, 545 
563, 636 
681, 772 
754, 500 
818,181 
909, 090 
1, 272, 727 
1, 363, 636 



1, 333, 333 
1, 500, 000 
1, 583, 333 
1, 6G6, 666 
1, 750, 000 
1, 833, 333 

1, 916, 666 

2, 000, 000 
2, 041, 666 
S 093, 333 



Gallons. 



2, 250, 000 
2,416, 666 

5, 500, 000 

2, 887, 500 

3, 080, 000 
2, 887, 500 

4, 331, 250 

6, 83.^, 750 
8, 466, 631 
4, 642, 907 



6, 485, 769 
6, 663, 461 
6, 663, 4G1 
0, 219, 230 
6, 663, 461 
8, 884, 615 
2, 665, 384 
6, 219, 230 

5, 775, 000 

6, 219, 230, 



Consumption. 



Foreign. Domestic. 



(5)2, 070 

5, 037 
2, 003 

6, C40 



13, 227 
3, 160 
8, 310 
7, 597 
19, 780 
0, 543 
2, 837 
23, 903 
22, 067 
11, 460 



Gallons. 
5, 977, 109 
7, 181, 885 
5.218,577 
4, 901, 408 

3, 469, 690 

4, 405, 497 
4, 852, 934 

3, 827, 861 

4, 597, 020 
4, 038, 331 



4, 053, 555 
5, 295, 662 
6, 776, 302 
G, 686, 848 

5, 691, 997 
8, 973, 226 
8, 543, 658 
8, 470, 277 

6, 481, 671 
5, 185, 472 



Gallons. 



8, 015, 
8, 615, 
8, 133, 
3, 198, 

3, 376, 

4, 741, 
8, 465, 

11, 466, 
15, 342, 
10, 562, 



9, 752, 
9, 047, 

11, 977. 
13, 015, 
13, 098, 

12, 519, 
ly, 792, 

13, 356, 
13, 363, 
10, 113, 



8, 347, 

17, 068, 
15, 830, 
15, 674, 
17, 027, 

18, 920, 
18, 008, 
16, 360. 
21, 134, 
22, 973, 



18, 181 
19, 545 
21,818 
26, 363 
30, 909 
36, 363 
45, 409 
54, 545 



90, 909 
272, 727 
454, 545 
563, 636 
681, 772 
754, 500 
818, 181 
909, 090 
272, 727 
363, 636 



1, 333, 333 
^ 1, 500, 000 
; 1,583,333 
1.666,666 
1,750,000 
. 3,833, 333 
- 1, 916, 666 
c 2, 000, COO 
I 2,041,666 
i| S; 0^3, 333 



t\ 2, 250, 000 
% 416, 666 
2,500,000 
; 2,887,500 
J 3,080,000 
2, 887, 500 
4, 329, 180 
6, 828, 713 
. 8,464,628 
^ 4,636,267 




Total. 



Gallons. 
5, 977, 109 
7, 181, 885 
5, 236, 758 
4, 920, 953 

3, 491, 508 

4, 431, 860 
4, 883, 84 

3, 864, 224 

4, 642, 429 
4, 092, 87 



144, 464 
568, 385 
230, 84' 
250, 484 
373, 769 
727, 726 
361, 839 
379, 367 
754, 398 
549, 108 



9, 348, 71 
10, 115, 581 
9, 716, 596 
4, 864, 718 
5, 126, 367 
6, 574, 747 
10, 381, 906 

13, 466, 491 

14, 384, 173 
12, 656, 145 



12, 002, 569 
11, 464, 227 

14, 477, 277 

15, 903, 419 
16, 178, 987 
15, 406, 756 
18, 121, 623 
20, 185, 108 
21, 828, 111 
14,749,571 



14, 819, 560 
23, 728, 484 

22. 486, 048 

21, 885, 953 

23, 671, 417 
27, 796, 899 
20, 671, 380 

22, 555, 912 
26, 887, 246 
29, 181, 276 



Population 



Numher. 

3, 929, 214 

4, 049, 247 
4, 172, 945 
4, 300, 425 
4, 431, 802 
4, 567, 292 
4, 706, 928 
4, 850, 718 
4, 898, 700 
5, 151, 117 



5, 308, 483 
5, 475, 385 
5, 647, 654 

5, 825, 758 

6, 009, 469 
6, 198, 858 
6, 394, 211 
6, 595, 718 
6, 803, 567 
7, 018, 007 



7, 239, 881 
7, 449, 832 
7, 665, 973 

7, 888, 280 
8, 117, 036 

8, 352, 42^ 
8, 595, 645 

8, 845, 887 
9, 103, 354 

9, 365, 460 



9, 638, 453 
9, 917, 091 
10, 205, 555 
10, 504, 195 

10, 813, 777 
11, 132, 991 

11, 459, 903 

11, 803, 775 
12, 157, 956 

12, 508, 898 



12, 8G6, 020 

13, 205, 429 

13, 615, 826 

14, 019, 343 
14, 420, 731 

14, 814, 243 

15, 270, 483 

15, 711, 264 
16, 120, 891 

16, 599, 492 



GaUs. 



\- 1,19 



> 1.16 
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Table IX. — Imjyorts, exportSy costj production^ and consumption of 



Years. 


Toreign. 


Value of cano molasses con- 
sumed. 


Imports. 


Exports. 


1 

1 Difference. 

j 


Price per 
gallon. 


Value. 


Rate of 
duty. 


SIXTH DECENNIUM. 


i 




1 








1840 


Gdllons. 


Gallons. 


Gallons. 


Cents. 


Dollars. 


Cents. 


19, 703, 620 


188, 078 


19, 515, 542 


.146 


2, 861, 261 


.050 


1841 


19, 355, 02e 


328, 78G 


19, 026, 242 


.133 


2, 542, 933 


.050 


1842 


17, 834, 92: 


203, 472 


17, 631, 455 


.108 


1,908,131 


.050 


1843 ..JL 


(6)11, 776. 04: 


100, 763 


1 1, 675, 284 


.095 


1. 116,310 


.045 


1844 


22, 675, 352 


224, 668 


22, 450, 684 


.124 


2, 795, 555 


.045 


1845 


18, 301, 033 


297, 949 


18, 003, 084 


.170 


3, 072, 021 


.045 


1846 


22, 760, 022 


414, 678 


22, 345, 944 


.145 


3, 254, 075 


.045 


1847 


30, 677, 630 


1, 467, 418 


29,210, 212 


.093 


2. 740, 392 


30 pr. ct. 


1848 


33, 640, 287 


559, 735 


33, 080, 552 


.100 


3, 337, 865 


30 pr. ct. 


1849 


23, 796, 806 


793, 535 


23, 003, 271 


.114 


2, 636, 920 


30 pr. ct. 
















1850 


25, 044, 835 


581, 820 


24,463,01.': 


.113 


2, 785, 117 


30 pr. ot^ 


1851 


36, 376, 772 


226, 592 


36, 150, 180 


.101 


3, 663, 323 


30 pr. ct. 




32, 795, 610 


325, i»5& 


32, 469, 652 


.108 


3, 534, 277 


30 pr. ct. 


1853 


31,886, 100 


488, 066 


31, 397, 434 


.114 


3, 587, 008 


30 pr. ct. 




27, 759, 463 


889, 295 


26, 870, 168 


.109 


2, 946, 562 


30 pr. ct. 


1855 


26, 385, 593 


1, 517, 474 


24, 868,119 


.128 


3, 190, 706 


30 pr. ct. 




23, 617, 674 


1, 261, 140 


22, 356, 534 


.180 


4, 028, 488 


30 pr. ct. 


1857 


32, 705, 844 


1, 441, 660 


31, 264, 184 


.247 


7, 748, 961 


30 pr. ct. 




24, 566, 357 


3, 908, 075 


20, 653, 282 


.144 


2, 991, 326 


24 pr. ct. 




32, 818, 146 


2, 113, 669 


30, 704, 477 


.147 


4, 543, 012 


24 pr. ct. 


EIGHTH DECP2NNIUM. 
















30. 922, 633 


1,222,118 


29, 700. 515 


.166 


4, 932, 886 


24 Dr. ct. 




29, 941, 397 


3, 068, 986 


26, 872, 411 


.130 


3, 508, 330 


24p.c.&.02 


1862 


25, 157, 280 


1, 296, 564 


23, 860, 716 


.134 


3, 213, 983 


.050 




30, 854, 264 


1, 156, 799 


29, 697, 465 


.149 


4, 439, 597 


.060 


1864 


33, 571, 230 


953, 472 


32, 617, 758 


.214 


7, 005. 603 


.080 


1865 


37, 300, 168 


1, 487, 815 


35, 818, 353 


.194 


6, 965, 428 


.080 




45, 285, 983 


1, 020, 544 


44, 265, 439 


.169 


7, 495, 864 


.080 




56, 123, 079 


639, 888 


55, 483, 191 


.177 


(8)8, 916, 311 


.080 




56, 408, 435 


548, 428 


55, 860, 007 


.216 


11, 884, 702 


.080 




53, 304, 030 


2, 315, 842 


50, 988, 188 


.227 


11, 847, 827 


.080 


MIKTH DSCENNIU3I. 
















56, 373, 537 


1, 606, 272 


54, 767, 265 


.237 


11, 345, 631 


.080 


1871 


44, 401, 359 


1, 002, 184 


43, 399, 175I 


.231 


10, 953, 029 


. 08 & . 05 




45, 214, 403 


310, 588 


44, 903, 815! 


.240 


10. 108, 889 


.050 


1873 


43, 533, 909 


558, 289 


42, 975, 620 1 


.236 


10, 424. 652 


.050 


1874 1 


47, 189, 837 


958, 280 


46,2;n,.557i 


.235 


11, 122, 174 


.050 




49, 112, 255 


648, 488 


48, 463, 7671 


.240 


10, 409, 255 


.05&25p.c. 


lii76 j 


39, 026, 200 


1, 058, 815 


37, 967, 385i 


.222 


8, 712, 116 


05&25p.c. 


1877 1 


30, 188, 963 


302, 891 


29, 886, 072! . 252 


7, a35, 194 


05&25p.c. 








1^ 






1 




1 







^ These imports are for calendar years and not fiscal years. 

2 Estimated by taking the mean between 1819 and 1821, there being no imports on record for this year. 
^ These prices per gallon are according to the value of the imports; the value of the exports not be- 
ing considered because none are given. 
^ Quoted from Pitkin's "Commerce of the United States." 

^ Prom 1826 to 1835, inclusive, the statistics of domestic exports are given in value, which are redacod 
at the rate of 30 cents per gallon. 
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cane molasses in the United States for each fiscal year, froni 1790 to 1878— Contmued. 



Value of cane molas- 
ses consumed. 


Domestic. 


Consumption. 


a (D 
8? 

S.S 


Paid for 
castoms. 


Total. 


Produce. 


Exports. 


Foreign. 


Domestic. 


Total. 


Population. 




Dollars. 
975, 77- 
951, 31S 
881, 573 
525, 38g 

1, 010, 281 
810, 139 

1, 005, 567 
872, 494 

1, 001, 360 
791, 076 


Dollars. 
3, 836, 93fc 
3, 4M4, 245 
2,789,704 
. 1,641,698 

■ 3, 805, 836 

■ 3,882,160 
1 4, 259, 642 
, 3,612,886 
" 4,339,225 
= 3,427,996 


Gallons. 
10, 217, 307 

7, 803, 23C 

8, -072, 317 
12, 556, 923 

9, 000, 204 
17, 923, 076 
16, 682, 769 
12, 556, 923 
21, 526, 153 
19,938,461 


Gallons. 
32, 583 
26, 663 
63, 467 
4, 390 
13, 073 
69, 237 
5, 270 
89, 863 
18, 543 
24, 807 


Gallons. 
19, 515, 542 
19, 026, 242 
17, 631. 455 
11, 675, 284 
22, 450, 684 
18, 003, 084 
22, 345, 944 
29, 210, 212 
33, 080, 552 
23,003,271 


Gallor^. 
10, 184, 724 

7, 776, 567 

8, 008, 850 
12, 552. 533 

8, 987.191 
17, 853, 839 
16, 677, 499 
12, 467, 060 
21, 507, 610 
19, 913, 654 


Gallons. 
29, 700, 26G 
26, 802, 809 
25, 640, 305 
■ 24,227.817 
31,437,875 
35,856,923 
39,023,443 
41,677,272 
54, 588, 162 
42, 916, 925 


Number. 
17, 070, 240 

17, 563, 990 

18, 065, 813 
■ 18,603,956 

19, 102, 946 

19, 640, 029 

20, 225, 760 

20, 869, 760 

21, 609, 554 

22, 358, 293 


Galls. 
\ 1.80 


835, 535 
1, 098, 997 

1, 060, 283 
3,076,102 
• 883,969 

957, 212 
1, 208, 546 

2, 324, 688 
717, 918 

1, 090, 323 


^ 3,620,652 
t 4, 762, 320 
i 4, 594. 560 
t 4, 663, 110 
& 3, 830, 531 
I 4, 147, 918 
f 5, 237, 034 
; 10, 073, 649 
V 3,709,244 
5,633,335 


21, 038, 037 
17, 921, 913 
20, 072, 702 
27, 318, 399 
. 37,422,270 
28, 869, 743 
19, 274, 563 
6, 243, 248 
: 23,824,189 
. 30,568,725 


47, 123 
56, 100 
43, 877 
58, 607 
. 436, 413 
' 790, 956 
454, 315 
, 207, 931 
290, 046 
181, 341 


24, 463,015 
36, 150, 180 
32, 469, 652 
31, 397, 434 
26, S70, 168 
24, 868,119 
22, 356, 534 
31, 264,184 
20, 658, 282 
30, 704, 477 


20, 990, 914 

17, 865, 813 
20, 028, 825 
27, 259, 792 
36, 985, 857 
28, 078, 787 

18, 820, 248 
6, 035, 317 

23, 534, 143 
30, 387, 384 


45, 453, 929 
54,015,993 
52,498,477 
58, 657, 226 
63, 856, 025 
52, 946, 906 
41, 176, 782 
37, 299, 501 
44, 192, 425 
61, 091. 861 


23, 191, 876 
23, 974, 993 
24, 843, 547 

25, 721, 956 

26, 615, 328 
27,586,113 

28, 349, 746 
29, 124, 515 

29, 966, 042 
30, 685, 586 


1 

' 1.89 


1, 183, 893 
709, 862 
1, 193, 036 
1,781,848 
2, 609, 421 

2, 865, 468 

3, 541, 235 
8)4, 009, 321 

4,402,624 
4, 168, 900 


6,116, 779 
4, 218, 192 
4, 407, 019 
6, 221, 445 
9, 615, 024 
; 9, 830, 896 

11, 037, 099 

12, 925, 632 
16, 287, 326 
16, 016, 727 


18, 717, 750 

19, 301, 032 
39, 417, 37S 
17, 160, 000 

6, 275, 738 
848, 76C 
1, 476, 577 
3, 350, 285 
3, 076, 297 
7, 128, 841 


79, 439 
91, 593 
45, 009 
39, 290 
47, 455 
30, 875 
55, 653 
59, 544 
42, 543 
268, 995 

1 


29, 700, 515 
26, 872, 411 
23, 860, 716 
29, 697, 465 
32, 617, 758 
35, 818, 353 
44, 265, 439 
O50, 116, 517 
55, 006, OGO 
52, 111, 252 


18, 638, 311 
19, 209, 439 
39, 372, 369 
17, 120, 710 
6, 228, 283 
817, 891 
1, 420, 924 
3, 290, 741 
3, 033, 754 
6, 859, 846 


48, 338, 826 
46, 081, 850 
63, 233, 085 
46, 818, 175 
38, 846, 041 
36, 636, 244 
45, 686, 363 
53. 407. 258 
58, 039, 814 
58, 971, 098 


31, 443, 321 

32, 238, 403 

32, 987, 985 

33, 211, 430 
33, 345. 224 

33, 394, 832 

34, 324, 605 
35, 342, 849 
36, 361, 669 
37, 400, 130 


' 1.45 


3, 821,461 
3, 826, 462 
2, 102, 896 
2, 205, 621 
2, 360, 282 
2, 495, 189 
2. 447, 658 
1, 812, 525 


15, 167, 092 
13, 779, 491 
12, 211, 785 
12, 630, 273 
13, 482, 456 
12, 904, 444 
11, 159, 774 
9,147,719 


6, 961, 706 
11, 821, 501 

10, 283, 428 

8, 774, 254 

7, 226, 878 

9, 415, 328 

11, 439, 264 
13, 347, 079 


299, 672 
2, 946, 113 

2, 726, 858 

3, 055, 836 

2, 447, 905 

4, 769, 292 
4, 408, 412 

3, 470, 827^ 


47, 768, 267 
47, 260, 021 

42, 057, 924 
44, 112, 413 
47, 205, 641 

43, 220, 697 
39, 213, 805 
29, 000, 397 


6, 662, 034 
8, 875, 398 

7, 556, 570 
5, 718, 418 
4, 778, 973 
4, 646, 036 
7, 030, 852 
9, 676, 252 


54, 430, 301 
56, 135, 419 
49, 614, 494 
49, 830, 831 
51, 984,614 
47, 866, 733 
46, 244, 657 
38, 876, 649 



38, 558, 371 

39, 723, 755 

40, 967, 095 
42, 265, 762 

43, 456, 931 

44, 588, 083 

45, 687, 666 
: 46, 761,551 

i 47, 874, 485 , 


i 

► 1.15 



















6 These statistics are from October 1, 1842, to June 30,^5:1843; nine months., 

'After 1867, inclusive, the amounts of foreign' molasses; consumed were- obtained from the Annual 
Keports on ".Commerce and Navigation,'.' and not bv^subtracting^the exports. from the impoHs, as was 
done previous to that date. > > • 

8 The values and amounts paid for customs . afterrl866.were 'calculated on .the amount entered for con* 
snmption. 



Table X.—Production^ exj^ortSj and consumption of molasses in the United States,^ for each fiscal year, from 1790 to 1878. 



Years. 



FIRST DECESNIUM. 



1790.. 
1791.. 

1792.. 
1793.. 
1794., 
1795., 
1796., 
1797., 
1798. 
1799., 



SECOND DECENNIUM. 



1800.. 
1801.. 
1802.. 
1803.. 
1804.. 
1805., 
18CG., 
1807.. 
1808., 
1809. 



1810.. 
1811.. 
1812.. 
1813.. 
1814.. 
1815., 
1816., 
1817. 
1818., 
1819. 



THIRD DECENNIUM. 



1820., 

1821. 



FOURTH DECENNIUM. 



Domestio molasses. 



Produce, 



Gallon^. 



Maple. 



Produce. 



Cano. 



Produce. 



Gallons. 
2200, 000 
216,000 
183, 300 
233, 30Q 
2G6, 600 
216, 600 
250,000 
200, 000 
233, 30O 
251, 60a 



250, 000 
)283, 300 
266, 600 
233, 300 

250, ooa 

283, 300 
316, 6G0 
300, 000 
283, 300 
316. 600 



383, 300 
343, 384 
366, 600 
375, 50O 
400, QOO 
350, 000 
383, 800 
350, 000 
383, 300 
416,600 



400^000 
433,000 



318, 181 
19, 545 
21, 818 
26, 363 
30, $09 
36, 363 
45, 409 
54, 545 



90, 909 
272, 727 
454, 545 
363, 636. 
681, 772 
754, 500 
818, 181 
909, 090 
1, 272, 727 
1, 303, 636 



1, 333, 333 
1, 50O, 000 
1,583. 333 
1, 666, 666 
1, 750, 000 
1, 83S3, 3^ 
1, m, 666 
2,000,000 
2, 041, 666 
2,093,333 



2,250,000 
2.416,666 



Exports, 



Gallons. 



Consumed. 



Gallons.. 



18, 181 
19,545 
21, 818 
26,363 
30, 909 
30, 363 
45, 409 
54, 545 



90, 909 
272, 727 
454, 545 
303, 036 
681, 773 
754, 500 
818,181 
909, 090 
1, 5:72, 727 
1, 363, 636 



1, 333, 333 
1, 500, COO 
1,583, 333 
],6U6, 66G 

1, 750, ooa 

1, 833, 333 

1, &16, 666 

2, OOO, 000 
2, 041, 66.6 
2, 099, 333 



2, 250, 000 
2, 416, 666 



Aggregate of aJI kinds of molassea. 



Con3Umption. 



Foreign. 



Gallons. 
5, 977, 109 
7, 181, 885 
5, 218, 577 
4, 001, 408 

3, 469, 690 

4, 405, 497 
4, 852, 934 

3, 827, 861 

4, 597, 020 
4, 038, 331 



4, 053, 555 
3, 295, 662 
6, 776, 302 
6, 686, 848 

5, 691, 997 
8, 973, 226 
8, 543, 658 
8, 470, 277 

6, 481, 671 
5, 185, 472 



8, 015, 384 
8, 615, 581 
8, 133, 263 
3, 198, 052 

3, 376, 367 

4, 741,414 
8, 465, 240 

11,466, 491 
12, 342, 507 
10, 562. 812 



9, 752, 569 
9,047,561 I 



Domestic. 



Total. 



Gallons. 
200,000 
216, 000 
201,461 
252, 845 
288, 418 
242, 963 
230, 909 
230, 303 
278, 709 
306, 145 



340, 909 
556, 027 
721, 145 
596, 936 
931, 772 
1, 037, 800 
1, 134, 781 
1, 209, 090 
1, 556, 027 
1, 680, 230 



1,716, 633 
1, 843, 384 

1, 949, 933 

2, 042, 166 
2, 150, 000 
% 183, 

2, 300, 466 
2, 3f0, 000 
2, 424, 966 
% 509, 933 



2, 650, 000 
2, 849, 666 



Gallons. 
6, 177, 109 
7, 397, 8P5 
5, 420, 058 
5, 154, 253 

3, 758, 108 

4, 648, 460 
5, 133, 843 
4,064,224 
4, 875, 729 
4, 344, 476 



4, 394, 4G4 
3, 851, 689 
7, 497, 447 
7, 283, 784 
6, 623, 769 
10,011,026 
9, 678, 439 
9, 679, 367 
8,037, 698 
6, 865, 708 



9, 731,017 
10, 458, 965 
10, 083, 196 
5, 240, 218 
5, 526, 367 
6, 924, 747 
10, 765, 7C6 

13, 816, 491 

14, 767, 473 
13, 072, 745 



12, 402, 569 
11, 897, 227 



Population. 



Number. 

3, 929, 214 

4, 049, 247 
4, 172, 945 
4, 300, 425 
4, 431, 802 
4, 567, 292 
4, 706, 926 
4, 850, 718 
4, 998, 706 
5, 151,117 



5, 308, 483 
5, 47.5, 385 
5, 647. 854 

5, 825, 758 
0, 009, 4C9 
6, 198, 858 

6, 394, 211 
6, 595, 718 

6, 603, 567 

7, 018, 007 



7, 239, 881 
7, 449, 832 
•7, 665, 973 

7, 888, 280 
8, 117, 036 

8, 352, 429 
8, 595, 645 

8, 845, 887 
9, 103, 354 

9, 365, 460 



9, 638, 453 

9, 917, m 
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1822, 
1823 
1824 
1525, 
1826 
:i827, 
.1828, 
1829, 



1830 
1831 
1832 
1833 
1834 
1835 
183G 
1637 
1838 
1839 



1840 
1641 
1842, 
1843 
1844 
1845 
1646 
1847, 
1848, 
1849 



1850, 
1851 
1852, 
1653 
1854 
1855 
1858 
1857 
1858 
1859 



































FIFTH DECENNIUJI. 









































SIXTH DECEXKIUMi 








































SEVENTH DECENKIUjM. 






























U,ti45 
542, 000 
6, 747, 123 


■ 





466, 600 
383, 300 
450, 000 
483, 300 
550, 000 
581, 300 
516, 600 

571, eoo 



583, 000 
616, 000 
575, 000 
GOO, 000 
583, 000 
616, 000 
625, 000 
666, 000 
633, 000 
616,000 



671, 950 
623, 000 
650, 000 
690, 000 
325, COO 
738,000 
490, 000 
470, QQQ 
580, 000 
598,000 



m, 965 
641, 000 
670, 000 
050. 000 
107, 000 
936, 012 
897, 000 
900, 000 
100, 000 
275, 000 



2,500, 000 

2, 887, 500 

3, 080, 000 
2, 887, 500 

4, 331, 250 
6, 833, 750 
8, 466, 631 
4, 642, 907 



6, 485, 769 
6, 663, 4G1 
6, 663, 401 
6, 219, 230 
6, 663, 461 
8, 884, 615 
2, 665, 384 
6, 219, 230 
5, 775, 000 
6, 219, 330 



10, 217, 307 

7, 803, 230 

8, 072, 317 
12, 556, 923 

9, 000, 264 
17, 9^3, 076 
16, 682, 769 
12, 55a. 923 
21. 036, 153 
19, 038, 461 



21,038, 037 
17.921,913 
20, 079, 702 

27, 318, 399 
37, 422, 270 

28, 869, 743 
19, 274, 563 

6,243,248 
23, 824, 189 
30, 568, 725 



2, 070 

5, 037 
2, 003 

6, 640 



13, 227 
3, 160 
8,310 
7, 597 
19, 780 
6, 543 
2, 837 
23, 903 
83, 067 
li, 460 



32, 583 
26, 663 
63, 467 

4, 390 
13, 073 
09. 237 

5, 270 
89, 863 
18, 543 
24, 807 



47, 123 
56, 100 
43, 877 
58, 607 
436, 413 
790, 956 
454. 315 
207, 931 
290. 046 
181, 341 



% 500, 000 

2, 887, 500 

3, 080, 000 
2, 887, 500 

4, 329, 180 
6, 828, 713 
8, 464, C28 
4, 636, 267 



6, 472, 542 
6, 660, 301 
6, 655, 151 
6, 211, 633 
6, 643, 681 
8, 878, 072 
2, 662, 547 
6,195,327 
5, 753, 933 
6, 307, 770 



10, 184, 724 

7, 776, 567 

8, 008, 850 
12, 552, 533 

8, 987. 191 
17, 853, 839 
10, 677, 499 
12, 467, 060 
21, 507, 610 
19, 913, 654 



20, 9G0, 914 

17, 805, 813 
20, 028, 825 

27, 259, 792 
36, 985, 857 

28, 078, 787 

18, 820, 248 
6, 035, 317 

23, 534, 143 
30, 387, 384 



11,977, 277 
13, 015, 919 
13, 098, 987 

12, 519, 256 

13, 792, 443 
13, 356, 395 
13, 3C3, 483 
10, 113, 304 



8, 347, 018 
17, 008, 183 
15, 830, 897 

15, 674, 320 

17, 027, 736 

18, 920, 827 
18, 008, 833 

16, 360, 585 
21,134,313 
22, 973, 506 



19, 515, 542 
19, 026, 242 

17, 631, 455 
11, 675, 284 

22, 450, 684 

18, 003, 084 
22, 345, 944 
29,210, 212 
33, 080, 552 

23, 003, 271 



24, 463, 015 
36, 150, ISO 
32, 469, 652 
31, 397, 434 
26, 870, 1G8 

21, 868, 119 

22, 356, 534 
31, 2G4, 184 
20, 658, 282 
30, 704, 477 



2, 966, 600 

3, 270, 800 
3, 530, 000 

3, 370, 800 

4, 879, 180 
7,410,013 
8, 981, 228 
5, 207, 867 



055, 
276, 
230, 
811, 
226, 
494, 
287, 
861, 
385, 



XO, 856, 644 
8, 401, 567 
8, 658, 850 
13, 242, 533 
9, 312, 191 
18, 591, 839 
17, 097, 499 
12, 937, 060 
22, 087, 610 
20, 511, 654 



21,623, 879 

18, 506,813 
20, 698, 825 
27, 909, 792 
38, 092, 857 
29, 014, 799 

19, 717, 243 
6, 936, 962 

25, 176, 143 
38, 409, 507 



14, 943, 877 
16, 236,719 
16, 628, 987 

15, 890, 056 
18, 671, 623 
20, 766, 408 
22, 344,711 
15, 321, 171 



402, 
344, 
OGl, 
485, 
254, 
414, 
296, 
821, 
520. 
707, 



46, 086, 894 
54, 656, 993 
53, 1C8, 477 
59, 307, 226 
64, 963, 025 
53, 882, 918 
42, 073, 182 
38, 20J,146 
45, 834, 425 
69, 113, 984 



10, 205, 555 
10, 504, 195 

10, 813, 777 
11,132, 991 

11, 459, 903 
11,803, 775 
12, 157, 956 

12, 508, 898 



12, 866, C20 

13, 205, 4.29 

13, 615, 820 
14,019, 343 

14, 420, 731 
14,814,243 

15, 270, 483 
15,711.264 
10, 120, 891 
10, 590, 492 



17, 070, 240 

17, 5fi3, 990 

18, 005,813 

18, 003, 956 
19, 102, 946 

19, 640, 029 

20, 225, 760 

20, 869, 700 

21, 609, 554 
22, 358, 293 
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23,191, 

23, 974, 

24, 84 3, 

25, 721, 

26, 615, 

27, 586, 

28, 349, 
29, 124, 

29, 966, 

30, 685, 



}l. 63 



1.83 



1. 95 



»The product of sorghum molasses has been determined by the returns of the censna of the United States and those of the several States for certain vears 
veniDg years have been estimated. ' 

» The product of maple molasses has been determined from the maple^sugar product. See table for maple sugar. 

S TiiQ product of cane molasses has been determined from the sugar crop of Louisiana from 1823, and by making suitable additions for the crop outside of 
Previous to that date it has been obtained from the estimated sugar crop. See canci-Bugar table. ./ & if uutoiuw ui 
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Table X. — Production, exports^ and consumption of molasses, — Continued. -<i 
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Tears. 


Domestic molasses. 


Aggregate of all kinds of molasses. 


2 g O 
<J 1-3 


Sorghum. 


Maple. 


Cane. 


Consumption. 


rroduce. 


Produce. 


Produce. 


Exports. 


Consumed. 


Foreign. 


Domestic. 


Total. 


Population. 


EIGHTH DECENNIUM. 

NINTH I)ECE>>'^IUM. 


Gcdlons. 
7, 176, 042 
10, 476, 000 

14, 352, 084 

17, 940, 105 
16, 500, 000 

19, 000, 000 
21, 500, 000 

20, 000, 000 

18, 500, 000 

16, 050, 089 

18, 750, 000 

17, 000, 000 
16, 000, 000 

15, 000, 000 

16, 000, 000 
15, 000, 000 
14, 000, 000 
13, OOO, 000 


Gallons. 
1, 597, 589 
1, 600, 000 
1, 750, 000 
1, 550, OCO 
1, 500, 000 
1, 534, 467 
1,341,000 
1, 266, 000 
1, 153, 000 
934, 000 

921, 057 
1,421,000 
1, 547, 000 
1,632, 000 

1, 678, 920 

2, 022, 756 
2, 146, 281 
2, 000, 000 


Gallons. 

18, 717, 750 

19, 301, 032 
34, 417, 738 
17, 160, 000 

6, 275, 738 
848, 766 
1, 476, 577 
3, 350, 285 
J, 29 < 
7, 128, 841 

6, 961, 706 
11, 821, 501 
10, 283, 428 

8, 774, 254 
7, 226, 876 

9, 415, 328 
11,439,264 
13, 347, 079 


Gallons. 
79, 439 
91, 593 
45, 009 
39, 290 
47, 455 
30, 875 
55, 653 
59. 544 
42, 543 
268, 995 

299, 672 
2, 946, 113 

2, 726, 858 

3, 055, 836 

2, 447, 905 

4, 769, 292 
4, 408, 412 

3, 470, 827 


Gallons. 

18, 638, 311 

19, 209, 439 
39, 372, 369 
17, 120, 710 

6, 228, 283 
817, 891 

3, 290, 741 

O AIQ 'iK.A 

o, Uoo, 704 

0, 859, 846 

6, 662, 034 

8, 875, 398 

7, 556, 570 
5, 718, 418 
4, 778, 973 
4, 646, 036 
7, 030, 852 

9, 876, 252 


Gallons. 
29, 700, 515 
26, 872,411 
23, 860, 716 
29, 697, 465 
32, 617, 758 
35, 818, 353 

44, .400, 4>jy 

50, 116, 517 

00, UUD, UDU 

52, 111, 252 

47, 768, 267 
47, 260, 021 

42, 057, 924 
44, 112, 413 
47, 205, 641 

43, 220, 697 
39, 213, 805 
29, 000, 397 


Gallons. 
'21, 411, 942 
31, 285, 439 
55, 474, 453 
30, 610, 815 
24, 228, 283 
21,352, 358 

OA 0(\1 004 
<44, 4iil, vZ'k 

24, 556, 741 

Z-i, Dot), /04 

23, 843, 935 

26, 333, 091 

27, 296, 398 
25, 103, 570 
22, 350, 418 
22, 457, 893 
21, 668, 792 
23, 177, 133 

24, 876, 252 


Gallons. 
57, 112, 457 
58, 157, 850 
79, 335, 169 
06, 308, 280 
56, 846, 041 
57, 170, 711 

74, 673, 258 

77 ROD 

75, 955, 187 

74, 101, 358 
74, 556, 419 
67, 161, 494 
66, 462, 831 
69, 663, 534 
64, 889, 489 
62, 390, 938 
53, 876, 649 


Number. 
31,443, 321 

32, 238, 403 

32, 987, 985 
33,211,430 

33, 345, 224 

33, 394, 882 

34, 324, 665 

35, 342, 849 

oO, OOl, OVJ 

37, 400, 130 

38, 558, 371 

39, 723, 755 

40, 967, 095 
42, 265, 762 

43, 456, 931 

44, 588, 083 

45, 687, 668 
46, 761, 551 

.47, 874, 485 
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APPENDIX. 



WHEAT EXPERIMENTS. 

The Department of Agriculture has distributed to the States two varieties of wheat, 
namely, Triticum Hibeimum, commonly called winter or fall wheat, and Triticum ^sti- 
vum, spring or summer wheat. 

Alabama. — From this State successes are reported from different portions, with 
Golden Straw, Sandford, and Gold Medal (winter wheats), sent out by the department, 
giving yields ranging from 6 to 20 bushels per acre ; rust has been severe in some 
localities. 

Arkansas. — Meager returns only are received from this State. Two reports show 
that the Silver Chalf and Golden Straw (winter) have given 8 to 20 bushels per acre. 
Two varieties of spring wheat (Sherman and Golden Globe) have done moderately well 
in a few cases ; one report states a yield of 50 bushels per acre from the Sherman. 

Flokida. — Only one success is reported, that with the Sandford, 18 bushels per acre, 
good quality ; rust has prevailed in most parts of this State. 

Connecticut. — Reports have been received from correspondents in this State on one 
variety of spring wheat, the Sherman ; and one variety of winter Avheat, the Arnold's 
Gold Medal. Yield of the latter is reported as ranging from 16 to 35 bushels per acre, oi 
superior grain ; one report shows 5 bushels from one peck of seed. Yields of 15 to 20 
bushels per acre have been obtained with the Sherman, of good grain ; both are re- 
ported as well adapted to different portions of the ^tate. Soaking seed wheat in a 
brine of blue-stone, or of salt, 10 to 15 hours and rolling in lime or plaster, is reported 
to be very generally a security or preventive to smut in the crop, and frequently as a 
preventive against rust, while it often also prevents ravages by fly and other insects. 

Maine. — From this State reports have been received of results of experiments with 
four varieties of wheat. Gold Medal and Silver Chaff, winter, and two of spring, the 
Golden Globe and Sherman. Of the two latter, the Golden Globe gave best xesults, 
yielding variously from 15 to 30 bushels per acre ; the Sherman yielding 10 to 22 bushels 
per acre. Of the t wo winter wheats, the rate of yield is not giv^eu^ but the reports say 
they "give good yield, fair grain, and prove satisfactory." 

Vermont. — Reports in regard to two varieties are received from this State, the Claw- 
son, winter wheat, and the Sherman, a spring wheat. The yield of the former is not 
reported, but it is said to "do well, and is satisfactory." The latter is reported to 
yield 24 bushels per acre. 

Rhode Island. — From this State reports in regard to two varieties have been re- 
ceived. Gold Medal (winter) and Sherman (spring). Reported yield of the former, 2.3 
bushels per acre, of fine quality ; the latter is rejiorted as a total failure from rust. 

New Hampshire. — To this State two varieties of spring wheat and one of winter 
wheat were distributed. The Silver Chaff' gave four bushels for four quarts of seed 
sown, of superior quality. The Sherman gave 15 to 33 bushels per acre ; and the 
Golden Globe (spring) 18 bushels per acre. Salt, lime, ashes, and plaster are used on 
wheat-land with excellent effect in this State. 

Massachusetts.— To this State the department has distributed two kinds of spring 
wheat. Golden Globe, and Sherman ; and one of aa inter wheat, ArnoUVs Gold Medal. 
Reports show the yield of Gold Medal as 16 bushels per acre, good quality ; Sherman, 
20 to 25 bushels i)ei acre, and Golden Globe much less. 

Pennsylvania. — Correspondents report in regard to 5 varieties of winter wheat, 
the Gold Medal, Gold Dust, Sandford, Sandomirka, and Silver Chaff; and 2 of spring 
wheat, the Golden Globe and Sherman. Gold Medal yields from 15 to 40 bushels 
per acre. Gold Dust, but lightly. Sandford, 25 bushels ; a beautiful gram. Silver 
Chaff, 10 to 25 bushels. Sandomirka (Poland), 20 bushels, very good. Golden Globe, 
10 to 20 bushels per acre. Sherman, 10 bushels. 

New York. — Reports have been received from this State in regard to experiments 
with 6 varieties of wheat, namely. Gold Dust, Gold Medal, Silver Chaff, and Sando- 
mirka (Poland), ?rm#er wheats ,• and Golden Globe and Sherman, 6;2?ri??r7 wheats. Yield 
reported from Gold Medal varying from 12 to 40 bushels per acre ; from Gold Dust, 
very little — failed from rust ; from Silver Chaff, 25 bushels per acre ; from Sandomirka 
no yield reported; from Golden Globe, 8 to 16, very poor; from Sherman, small yield, 
nearly a failure. 

New Jersey. — To this State have been distributed, from Avhich returns have been 
receivedj four varieties of wheat. Gold Medal, Gold Dust, Sherman, and Golden Globe, 
the latter two spring wheats ; best results are reported from the Gold Medal. 
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CORN. 

Alabajvia. — The several varieties of field corn received in this State from the de- 
partment are uniformly reported as being superior and more advantageous than the 
common kinds grown there. One report says Cooley's early Trhite is a great success, 
and more valuable than other sorts, being a month earlier. Another, the Maryland 
yellow is early, a good, rapid grower; better for both grain and fodder than other 
kinds. 

Maine. — ISjpports show that the Compton corn, dLstributed by the department, suc- 
ceeds well in this northern climate. One report, planted May 15, gathered September 
27, yield 80 bushels of ears, heavy grain. Another, planted May 22, gathered October 
4, yield 128 pints for one planted ; good growth of fodder. 

New HAMrsHiRE. — One report, Pennsylvania Early, planted JVIay 20, gathered Septem- 
ber 27; yield, 50 bushels per a-cre, partly destroyed by frost. Another, planted June 1, 
cut September 23 ; yield, 816 quarts from 6 quarts planted, being 136 fold. Another, 
Compton, planted May 25, gathered October 1, grew large and rank, but season too 
short to rii^en much of it. 

Veemont, — One report, Compton, planted May 16, gathered September 27, stalks 
grew 9 feet high, ears 13 inches long; yield large; later than our common 8-rowed 
variety. Another, planted in May, cut October 8 ; yield, 7 bushels from 1 quart of seed, 
being 224 fold; another, some ears weighed one pound each. No other variety re- 
ported, except sugar-corn, which does well. 

New York. — One report, Compton, planted May 8, gathered September 15; yield, 
about 80 bushels to the acre, 125 fold. Another, White Dent, planted May 30; largest 
growth ever before seen here — but rather late ; if planted earlier will do better ; 
another, the finest corn ever here. One report on Compton, planted May 15, gathered 
September 15, yield about 50 bushels per acre, good weight. 

Pek^nsylvania. — Compton, planted June 4, gathered October 10; yield, 328{][uarts 
from one quart planted. Another, Hominy corn, planted May 10; ^^the best corn I 
^row." Onei report, the Small Flint does well in our short seasons. 

New Jersey. — No encouraging success reported from this State, except with sugar- 
corn. Compton and White Prolific generally failures from various causes, worms, 
squirrels, and drought. One report says Compton is superior to others. 

Maryland.— Meager reports from here, and only partial success reported. 

ViEGiKiA. — Prolific, reported on favorably, giving 3 to 4 ears to the stalk, matured 
well. AnotJier, good, early, 6 ears on some stalks ; corn from department yields con- 
siderably more than common varieties. 

West Virginia. — Reports but few and little success from this State, 

North Carolina. — Maryland and Pennsylvania yellow, and Eunner's white, from 
department, are productive, desirable, and nice for bread, i^articularly the latter* 
Another, White Prolific yields well, 2 to 3 ears on a stalk; many prefer the white com. 

South Carolina. — One report, the corn from the department is a great acquisition 
here. Another, yields largely, 3 to 5 ears on a stalk; the corn did very well consider- 
ing severity of the drought. 

Georgia, -^Reports from this State show valuable results from the corn distributed 
by the department ; both yellow and white varieties have done well and surpa^ssed, 
in earliness and yield, all the common sorts. One report, Shipley^s Early, valuable, 
prolific; ears large, cobs small, kernels long. Another report makes ^^two crops a 
year with the yellow Dent;" another, White Prolific, month earlier, and 5 large ears 
on a single stalk. 

Florida. — Euuner's white, Maryland yellow, Westchester and Prolific white, all re- 
ported favorably upon ; but Compton is a great acquisition," being earlier and yield- 
ing more than any other, and giving two crops a year," and yields 90 fold; some 
stalks giving 5 to 8 ears each, large, long, and plump. 

Mississippi. — Prolific white corn, from the department, planted March 10 ; glazed 
Julyl ; too hard for table use; very prolific on rich land, 3 to 5 ears on a stalk. 
Another report, 10 feet high, 2 to 4 long ears on a stalk ; Compton corn £rom the de- 
partment, very early, 3 or 4 ears on each stalk. Another, planted in March, matured 
in August ; best early variety ever seen here. Another, yield 100 fold and valuable. 

Louisiana. — The Cooley, Pennsylvania yellow, and White Prolific, have ail given 
good results, the latter making 7 and 8 good ears to a single stalk, long and well filled ; 
is an acquisition. 

Texas. — White Prolific, yellow, and other varieties, from the department, liave proved 
valuable. Reports : early, large yield, 3 to 5 ears on a stalk, at least one hundredfold. 
Another, the corn from department is a great acqnisition to this section of country. 

Tennessee. — Reports but meager from this State ; no valuable results except with 
sugar-corn, the Mammoth and StowelFs Evergreen, w^hich have given great satisfac- 
tion. 

Kentucky. — The few reports received from thU Btate show the Cooley and White 
Prolific to bo valuable. 
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Ohio, ' Com from tlie department lias proved dfiBiraWe ajid prolific. OiJie report^ 
earlier than common c<jrn, yielding 100 fold ; another, very luxuriant growth, and 
many ears to the stalk. One report, 60 to 75 bushels per acre, good eom ; another, 
grows well and yields very satisfactory. 

Missouri.' — One report, Kendrick's white corn, the best here. Both yellow and 
white corns are valuable and have done well ; another, Pennsylvania yellow very 
highly prized. Baden and Long John^' are best in Boone County. 

Aeeansas. — EeiDorts say, the Maryland yellow and Chester yellow have done well ; 
another, the Pennsylvania yellow, from the department, has proved to be the most 
profitable ; another, these early, heavy, yellow corns would be liked better if white. 
One report says, ^'the Prolific 'White is very prolific indeed, averaging 3 ears to the 
stalk; shall plant it next season." 

Kajs^sas. — Compton grew well, yield large ; Whit<3 Prolific grew finely, giving aver- 
age of 3 ears to tlie stalk, and 00 bushels the acre. Good grain. Another, Compton, 
• yields 320 fold. Hominy eom, planted April IS^ yields 45 bushels per acre, and superior 
to any other white corn grown here, 

Nebraska. — One report, Brown corn is the best grown here; another, the Pennsyl- 
vania yellow a failure ; the Compton, planted April 18, gathered September 10, yield 
25 bushels per acre. Grain rather poor and small. 

Illinois.— One report says, the Compton corn yields with good treatment on rich 
soil 1,000 fold for the seed planted, and 100 bushels the acre in some instances ; an- 
other, the Pennsylvania yellow, yields 800 fold. 

Inpiais^a. — lieports prove that department corn has succeeded admirably in this 
St^ite. One report, earlier than our standard varieties, and jields well of good grain. 
Another, planted 29th May 8 pints, gathered September 30, 4,160 pints (65 bushels), 
being 520 fold for one planted — extraordinary yield. 

Michigan,— One report, Compton corn, from the department, planted May 25, gath- 
ered August 25, early ; yield 80 bushels per acre, good ears, am delighted with it, and 
can recommend for general cultivation; another, 60 bushels per acre, shelled; ana 
report says only 30 bushels of cars per acre, and liable to smut, not desirable here. 
Another says, Cooley yields 68 bushels, -per acre ; another, the Pennsylvania yellow 
gave 100 bushels ])er acre, but requires a longer season than generally oceurs here, 

Wisconsin. — Failures generally reported. The Prolific White and the Compton grew 
well, the latter 14 leet high, but "both sorts too late; fail to mature before frost. 

Minnesota. — Compton and Early White only rejjorted on ; both failures with one 
excepti£>n, from r<34uiring too long seasons ; one report from Todd County, Compton 
grew 14 feet high, 3 ears to a stalk, but frost prevented its ripening, but in Dakota 
County Compton grew 14 feet high with 3 to 6 ears — ^planted May 10, gathered Octo- 
ber 15 ; thus it succeeded in this part of the State. 

Iowa, — Early yellow rex)orted no earlier or better than Cherokee. Compton, early, 
large ears and long, grain i^erfect ; another, planted May 10, gathered November 10, 
yield large and grain good — 100 fold for seed -planted; should have been plan t-ed some- 
what earlier for this climate to secure even better results. 

Indian Territory. — Report from Chickasaw Nation says. White Prolific, planted 
too late, 1,550 pounds from 8 pounds planted, 4 to 6 ears on a stalk ; this is about 160 
fold for one planting. 

Utah, — One report, yield about 20 to 25 bushels per acre, one says, planted May 3, 
frost killed it September 10 ; another, eaten by grasshopx>ers. 

Nevada. — One report, the Hominy corn, from the dei)artment, j>lanted July 12, 
gathered October 16, yield 55 fold for one planted. 

California. — One report, Pennsylvania yellow, planted April 25, 5^ pounds seed 
per acre — harvested September 1, early, yield 59 bushels per acre. Another, Egyptian 
corn, grows well, yields 100 bushels per acre — ^good grain. One says, Compton entirely 
destroyed by a worm, that destroys all but the White Spanish^' eom. 

Oregon. — Only one rex^ort received— -that on Pennsylvania yellow, killed by frost. 

GAEDEN AND FLOWER SEEDS. 

Reports received of experiments with garden and flower seeds distributed by the 
department show that large benefits have very generally been realized from the former, 
and iJarticularly so in the extreme Southern States, where the cultivation of vegeta- 
bles has become more general than was formerly the case, especially for home use. ^ 

Alabama, — The rciiorts very generally state that successes have resulted with 
nearly or quite all of the many varieties of seeds received from the department — aspar- 
agus, beets, beans, cabbage, corn, melons, onions, peppers, pease, parsnips, potatoes, 
ruta-bagas, turnip s, &c. Particularly noticeable is the increasing attention given to 
the growth of beets, sugar-eorn, and turnips, confessedly with profitable results, every- 
where responded to with thanks from the recipients of the seed. One report says the 
new varieties of potatoes are of great advantage. Another, that the sugar-coin is 4 
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great acquisition. Others, that the tomatoes are fine, some weighing 14^ pounds. One 
that the potatoes yield largely, some 12 good tubers to a single vine. 

Maryland. — Beans, beets, cabbage, celery, lettuce, melons, onions, pease, squashes, 
tomatoes, and some other seeds, distributed by the department, are reported as having 
proved successful and valuable in all parts of the State; particularly the black wax 
beans, the celery and lettuce, have proved superior, and are highly valued. 

Virginia. — Growing garden vegetables is on the increase in this State; and seed 
distributed from the department is reported uniformly to be satisfactory, ^^early all 
of the most important varieties of vegetable and flower seeds cultivated in our country 
have been sent out by the department. One report says the beans, beets, carrots, 
cabbage, celery, corn, egg-plant, lettuce, melons, onions, ola-a, pease, parsnip, radish, 
tomatoes, tuinip, and others distributed have been successfully grown, and many of 
them are pronounced the best ever seen in the State. 

West Virginia. — Iii this State, as in Virginia, the various garden and flower seeds 
received from the department have done well and given good satisfaction. One 
report says the sweet beet is one of the most productive crops w^e can raise. Another, 
the Little Gem pea very prolific, and when planted early gives two crops in a season. 
Another, all the seeds sent last spring are suitable, grew well, and give good satis- 
faction. 

North Carolina. — Beans, beets, cucumbers, egg-plant, pease, tomatoes, turnips, and 
other garden seeds, as well as the various flower seeds, distributed by the department, 
are reported from all parts of the State as satisfactory and valuable. 

South Carolina. — Beans, celery, corn, cabbage, flowers, lettuce, onions, pease, tur- 
nips, and other sorts, are reported as successful and satisfactory, from seeds sent then^ 
by the department. Cucumbers and melons are reported superior in quality and yield. 
Noticeably the '^Blue Peter pea, from a small bed, gave a peck a day for full two 
weeks. One report says the radishes, 10 inches long, were tender and superior. 
Cucumbers reported a dozen in a bunch, each 5 to 6 inches long. Sugar-corn averaged 
3 to 4 good ears on a stalk. 

Georgia. — One report says the full assortment of seeds, including asparagus, beans, 
beets, cabbage, carrots, com, melons, onions, pease, turnips, tomatoes, and many others, 
sent from the department, are reported as successful and valuable in most parts of the 
State. Particularly cabbage and melons give large yield. 

Florida. — In this State trials with seeds from the department have been for the 
most part reported successful; asparagus, beans, celery, corn, flowers, lettuce, melons, 
okra, onions, parsnips, ruta-bagas, squashes, turnips, and most root crops have been 
received there and reported upon as giving great profit and satisfaction. One report 
says, the beans, garden corn, and melons are the finest ever raised in that section. 

Louisiana. — Beans, cabbage, sAveet com, j)otatoes, tomatoes, and other garden 
seeds, received from the department, are reported as having given profitable results 
and excellent satisfaction. Melons, potatoes, and tomatoes are reported as cxception- 
ably fine. 

Mississippi. — The garden or sugar corns received from the department are reported 
as superior both in yield and riclmess to all others, and also earlier. Similar reports 
are made in regard to beans, cabbage, tomatoes, and all other vegetables ; all seeds 
reported valuable and highly satisfactory. 

Texas. — One report, vegetables from seed distributed by the department thrive and 
give great satisfaction in most parts of this State. Beans, beets, cabbage, corn, flow- 
ers, lettuce, melons, onions, radishes, pease, tomatoes, all do well. Onions, sugar-corn, 
melons, and tomatoes are noticeably fine and valuable ; corn early, short stalks, and 
long ears ; cucumbers in 8 weeks and superior. 

Tennessee. — All vegetable seeds from the department reported as being very suc- 
cessful, in quality, earliness, and yield. Mexican (white) onions reported 5 to 6 inches 
in diameter. Wax-beans were planted March 30 and matured for the table May 20 ; 
lettuce, fine large crisp heads; cabbage, superior ; egg-plant, tomatoes, all excellent, 
productive, and valuable to the country. Sugar-corn is reported as very early and 
delicious. Lettuce reported without an equal. Pease superior, every way. 

Kentucky. — Few reports from this State, but they show useful results from such 
trials as were made, with most of the varieties sent out, such as beets, cabbage, sugar- 
corn, sorghum, turnips, and tomatoes, with some others ; one report, beets, 5 inches 
diameter, and cucumbers 12 inches long ; both yield better than any others before 
grown here. 

Ohio. — All varieties of seeds distributed to this State from the department are re- 
ported as succeeding well, generally better than those previously grown. Beans, beets, 
and carrots are reported as splendid; root-crops as very valuable; parsley a perfect 
beauty"; cabbage and cucumbers extra fine and prolific. One report, the onions and 
sugar-corn, superior, delicious. Tomatoes, superior in yield and quality. 

Illinois. — From this State reports come that the flower and garden seeds fr'om the 
department have been of much value to producers ; all varieties have succeeded well, 
and proved more prolific than similar sorts commonly grown. Beans, sugar-corn. 
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cucumbers, onions, and most of the root-crops are reported as particularly productive ; 
cabbage, pease, and tomatoes are reported on favorably. One report states that the 
sugar-beet grows finely and is good, not only for sugar, but for stock. Another, that 
the black wax-beans and the Butman squash do well, and are superior to all others 
known there ; so the white Mexican onion, large, tender, and fine for market. One 
lady reports the vegetables and flowers are all just splendid." 

Indiana. — Reports are not so numerous and general from this State, but those re- 
ceived make very favorable statements of the experiments with the score or more 
varieties received there ; beans, cabbage, pease, and tomatoes are highly spoken of; 
Hancock's early pea and paragon tomato very early, prolific, and greatly prized. 

Michigan. — From tliis State reports in regard to the seeds sent to them show valu- 
able results, very uniformly. One report, sugar-corn excellent ; early pease, planted 
April 30, and picked in June ; cauliflowers, cabiDage, and tomatoes, all give great sat- 
isfaction. Flowers succeed very well in most sections. Mammoth sugar-corn, very 
early, and best ever grown, 80 bushels per acre. Ruta-baga, fine and valuable ; let- 
tuce, superior ; all roots succeed admirably. 

Iowa. — Large proportion of the reports on seeds sent to this State from the depart- 
ment show valuable results, and that they give complete satisfaction. One report, 
turnips superior; another, pease exceedingly fine; cabbage early, large, and fine; 
melons superior ; lettuce and radishes crisp, early and late ; sugar-corn, good, early, 
prolific ; the flower seeds all gave perfect satisfaction, "and are beauties." 

Wisconsin. — 'Vegetables and flowers, from seeds sent from the department, are re- 
ported valuable and a success in most portions of this State. Particularly beans, 
cabbage, sugar-corn, melons, and root crops have given extra good results ; sugar-beets 
have produced large yield. One report, the Crosby cabbage a valuable acquisition ; 
another, the Weathersfield onion very fine and prolific. 

Minnesota. — Seeds of vegetables and flowers, sent to this State, are reported as suc- 
cessful and being very valuable. Beans, cabbage, pease, tomatoes, and others reported 
very early, fine, and prolific ; Mexican and Danverse onions reported early and proHfio; 
sugar-corn is reported as being satisfactory, especially '^Pratt's early,'' 3 weeks earlier 
and preferred to all others. Red peppers are reported 4 inches long and 2 inches in 
diameter. The Egyptian turnip-beet is reported as very superior. 

Missouri. — Reports on garden and flower seeds are not numerous from this State, 
but are favorable and shoAv valuable successes with nearly aU sorts, especially with 
beans, onions, and tomatoes. One report speaks of the wonderful growth and superior 
quality of Stowell evergreen sweet com. Very satisfactory results are reported with 
the flower seeds received from the department. 

Kansas. — Onions, parsley, carrots, beans, pepper, tomatoes, and all others have grown 
and yielded well, and given complete satisfaction, particularly Danverse onions, black 
wax-beans, and cabbage ; patty-pan squash and sugar-corn best ever had here ; the 
"sugar-beets gave 128,000 pounds good roots to the acre," nearly 6^ tons, on sandy loam 
soil. (That woul d feed as many cattle, and feed them better, than the hay ordinarily 
obtained from three acres. ) 

Arkansas. — The beans, beets, cabbage, carrots, lettuce, melons, onions, parsnips, 
potatoes, ruta-bagas, squash, turnips, tomatoes, and others are reported as giving prof- 
itable results in various parts of the State. Advantages are acknowledged particu- 
larly from the introduction of improved beets, com, potatoes, and tomatoes, and with 
most root crops, a s larger and more general growth of those useful vegetables has been 
stimulated by the receipt of better sorts. 

Nebraska. — Reports of experiments with the seeds received from the department 
show very general success and value. One report says beets and onions splendid and 
prolific ; another, corn and pease are remarkable, early and good beans ; another, cab- 
bage, turnips, and tomatoes give good satisfaction ; another, sugar-beets yield enor- 
mously. Stowell's evergreen sugar-corn superior to any other grown here. 

OATS. 

Several improved varieties of oats {Avena Sativa) have been distributed by this de- 
partment — one of winter oats; and a variety of spring oats called the Board of Trade" 
oats. Following are reports of results from correspondents in different States of ex- 
periments with these grains : 

Maine. — Board of Trade, sowed May 11 ; yielded bountifully, weighing 47 pounds 
the measured bushel. Another, large yield per acre, weighed 40 pounds the bushel. No 
experiment with winter oats is reported from this State. 

Connecticut. — Board of Trade, sowed April 17; harvested July 25; yield, 38 
bushels per acre of heavy grain. Winter oats not reported. 

New Jersey. — The Poland and white Dutch oats are reported as doing well in this 
State. 

New York. — ^^^inter oats reported a failure hero. Board of Trade oats sown May 
15 ; cut August 19 ; yield 40 bushels per acre, weighing 37 pounds per measured bushel. 

6 a 



82 



EEPORT OP THE COMMISSIONER OF AGRICULTURE, 



Another reports them sound, plump, and two weeks earlier than others; wonderfully 
well headed, hut injured hy heavy rain, followed by rust in some cases. 

Pennsylvania.— Winter oats drilled in October 3; harvested Juno 20; splendid 
growth; one-third better than spnng oats; stands the w^inter well ; yields 30 to 42 
bushels per acre, weighing 39 pounds per measured bushel. Board of Trade oats sowed 
April 8 ; harvested July 20 ; yielded 20 to 50 bushels per acre, weighing 40 pounds per 
measured busliel; are two weeks earlier than other spring oats ; grain plump and heavy. 
Another report : Sowed April 18 ; harvested August 15 ; heavy yield and heavy grain. 

Kansas.— Winter oats, sowed in September; cut Juno 13; yield, 58 bushels per 
acre; weight per measured bushel, 40 pounds. Other reports show the yields to be 
from 30 to 50 bushels per acre, plump grain. Board of Trade oats sown in April ; cut 
July 20 ; yield, 75 bushels per acre ; good, heavy grain. Other reports place the yield 
at 35 to 50 bushels per acre, and state #hat they resist the rust better than other kinds. 
One report says : ^' Drilled in March 20 ; cut July 20 ; yield, 80 bushels per acre, heavy, 
plump grain. This was grown on clay loam, plowed deeply." 

Nebraska.— Winter oats generally winter-killed. One report : Sowed September 
20; cut July 30; yield, small; grain, light. Board of Trade oats sown April 29; cut 
July 19; yield, 63 bushels per acre ; heavy grain. 

Ohio. — Winter oats, sowed October 1^ harvested June 15, yielded 53 bushels per 
acre, extra quality; another reports failure from winter-killing. Board of Trade, 
sowed March 10, cut July 15; yield, 40 bushels per acre. Another, sowed in April, cut 
August 1 ; yield, 64 bushels per acre ; weight, 42 pounds i)er measured bushel. 

Michigan. — Board of Trade oata, sowed April 30, cut August 1 ; yield, fair, quality 
good; another, sowed. May 2, cut July 23, yield large — over 32 busheis per acre — weight 
of grain heavier than other kinds, some stalks 6 feet high. No success with winter 
oats reported. 

Wisconsin. — Board of Trade oats, sowed May 1, cut August 15 ; yield, 45 bushels per 
acre, heavy grain. Another, sowed May 10, cut July 24 ; yield, 55 bnshoLs per acre, first- 
class grain. Another and better still were sown April 15, cut last of July ; yield, 98 
bushels per acre; weight, 54 pounds per measured bushel. Seed soaked 24 hours in 
salt brine, grown on sand-clay land, deeply plowed. No success with winter oats re- 
ported in this State. 

Illinois. — Both winter and spring oats are reported quite successful in this State. 
Board of Trade oats, sowed April 5, harvested July 28 ; yield, 40 bushels per acre, large, 
white, heavy, grain. Other reports state the yield ranging from 20 to 60 bushels per 
acre, and weighing from 34 to 36 pounds per measured bushel. One report says, 40 
stalks from a single seed; some stalks 5^ feet Jiigh, heads 18 inches long, the finest 
oats ever seen here. Another, sowed March 25, harvested July 15 ; yield, 48 bushels iier 
acre, heavy grain. Winter oats, sowedNovember 1, harvested July 1 ; yield, 40 bushels 
per acre, heavy grain. Another, sowed October 5, harvested June 28, very large yield ; 
one stool had 67 stalks, others 20 stalks. One report, sowed October 27, harvested 
June 25 ; yield, 60 bushels ; weight, 35 pounds per measured bushel. 

Indiana. — Board of Trade oats, sowed March 2, harvested July 13; yield light; 
quality fair. Another, sowed April 15, cut July 15 ; yield, 50 bushels per acre, plump, 
heavy grain. Winter oats sowed in September, cut in July; yield per acre ranging 
from 30 to 50 bushels per acre, weighing from 34 to 40 pounds per measured bushel, 
and growing over 5 feet high. 

Minnesota. — No winter oats reported. Board of Trade oats, sowed April 1, cut 
July 18 ; yield, rate of 70 bushels '^gt acre. Another, sowed March 26, cut August 10 ; 
yield, 75 bushels per acre ; weight, 38 pounds per measured bushel. These are from 
seed distributed by the department. 

Iowa. — All reports of winter oats tell of failures from winter-killing. Board of 
Trade oats, sown March 9, cut July 17 ; yield, 56 bushels per acre ; w^eight, 38 jjounds 
per measured bushel. Other reports sliow yields from 50 to 60 bushels X)er acre, 
plump, heavy grain. 

Idaho. — One report says: "Sowed April 6; cut August 31; yield, 71 bushels per 
acre; weight, 35 pounds per measured bushel. Grown on prairie land." 

RYE. 

ALABAIMA.—The department distributed a w^hite winter rye (Secale Cercale) to most 
parts of the country ; but few rej^orts have been received, wMch generally state that 
it grows well, makes large yield, and is a valuable acquisition. One report says : "It 
was sown in Ijeccmber, and grew rank and tall, heavy straw and long heads, but was 
severely injured by rust in the spring on account of late sowing." 

Pennsylvania. — The winter rye sent from the department grew well and stood up 
much better against the hail-storm than other varieties, yielding large, jilump grain^ 
very productive. Another re^iorts : In this State the Silver Hull (buckwheat) is suc- 
ceeding well, and is very desirable. 

Virginia. — From this State, the winter rye sent by the department is reported to 
yield ono-tMrd more than other varieties grown. 
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North Carolina. — ^WMte winter rye, from deiaartment, sowed in January (altogether 
too lato)^ a portion of it came uj* and spread out wellj but failed to head good on 
account of late sowing. 

Teotessee. — The winter rye sent here grew well and yielded handsomely. This is the 
only report from this State. 

Ohio. — White winter rye is reported a good grain, yielding 35 hushels per aore, hut 
darker in color than the seed received from the department. 

Arkansas. — Sowed in autumn on clay land, yielded at rate of 27 bushels per acre ; 
best ever seen in the neighborhood. One rejwrt, the winter rye from the department 
is very satisl"actory, doubling yield of all others. The spring rye was killed by hot 
weather. 

WiscoxsiN. — One report states, the winter rye was sown September 15, cut July 28; 
yield, rate of 54 bushels per acre — superior grain. Another, 12 bushels for 8 quarts 
sown — sound, fine grain. 

Iowa. — Reports show fair success with winter rye ; sowed September 15, cut July 8 ; 
yield, rate of 24 bushels per acre, good grain. Another gives large yield, large plump 
grain. 

ILixsAS. — Winter rye, sown September 28, cut June 10 ; yield large and grain good. 
Another, sowed Sei>tember 26; yield, 30 bushels per acre, good grain. 

Nebraska. — Wiuter rye sent from the department grew finely and yielded 50 bushels 
per acre, heavy grain. 

BARLEY. 

Maine.— The larger portion of the barley from the department to this State was of 
spring variety, known by the name of Mensury, reports from which very generally 
show fair results. Time of seeding, May and first week of June; harvesting doTie 
latter part of July and August; yield varying from 10 to 30 bushels per acre; one re- 
port shows 45 bushels per acre, weight of grain 48 pounds per measured busheL 

Vermont. — The barley distributed to iMs State by the department is reported as 
giving great satisfaction. The Mensury variety, sowed April 26, cut July^; yield, 
33 bushels per acre ; weight, 46 pounds per measured bushel ; the best barley grown in 
this section. 

New York. — The reports from this State on Mensury (spring) barley show it to be 
well adapted to that region. Time of sowing, the first of May ; time of harvest, first week 
in August ; yield, one report, rate of 50 bushels per acre, very fine grain ; another, 40 
bushels, very white and fine. One report on winter barley, sowed rather late, but 
grew 4 to 5 feet high, an excellent crop. Hie experimenter says, "the distribution of 
seeds by the department has been of very great value to this section of country.'' 

Alabama.— No reports of spring barley received from this State. The Canada 6- 
rowed (wiuter \ ariety) is generally repoiled to have yielded well, though sometimes 
the reverse. 

Florida . — Only meager reports in regard to barley have been received froia this 
State, barley not being much grown. 

Mississippi. — Only the Canada 6-rowed barley is reported from this State. Sowed fix^m 
September to October, and harvested in Juno; yield, rate of 35 bushels per acre, fine 
grain. 

Texas. — The Canada 6-rowed barley is the only variety reported from this State ; 
the sowing in November and December, the harvest in May and June ; yield, from 15 
to 40 bushels per acre, very fine grain. 

Maryland. — Only meager rex>orts from this State in regard to barley. 

Virginia. — The Canada 6-row6d is the only variety of barley in regard to which 
reports have been received from this State; seeding done in September and October; 
harvesting mostly in June and first week of July; yield rangii]<j from 7 to 50 bushels 
per acre, generally plump, heavy grain. In all of the States this variety has been re- 
markably iree from attacks by rust ; it has sullered rather more frequently in this State 
than most others. 

West Virginia. — Only the Canada 6-rowed barley is reported on from this State; 
sowing September to November ; harvest from June 1 to July 15 ; yield ranges from 4 
to 10 bushels per acre ; frequently destroyed cr badly injured by winter-killing, and 
not generally adapted to this State. 

North Carolina. — The Canada 6-rowcd is the principal barley reported on from 
this State, only one instance of the Meiisury (spring) being reported, in which the 
seeding was done April 17, the harvesting July 30; yield, aboufc 8 bushels per acre, 
fair grain. Sowiug of the Canada 6-rowed was done from middle of Sex)tember to first 
part of November, and the harvest from middle of May to July 20 ; yield ranges from 
12 to 60 bushels per acre, good quality of gram. 

South Carolina. — The general crop of "barley in this State is the Canada 6-rowed, 
which was sowed from September 1 to November 15, and harvested froiii April to June 
yields range from 10 to 37 bushels per acre, grain good. 

Georgia. — In this State Canada 6-rowed barle;^s reported as sown mostly in Octo* 
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ber and November, and harvested in June and Jnly ; yield, from 15 to 50 bushels per 
acre — a great acquisition to the crops of the State — 53 pounds per bushel. One report 
Bays, Mensury barley (a spring grain) was sown December 13, and cut June 5 ; yield 
of 40 bushels per acre, weighing 53 pounds per measured bushel. 

Tennessee. — Only the Canada 6-rowed barley is reported on fi*om this State; sowed 
in September and November, harvested in June and July ; yield, from 10 to 35 bushels 
per acre, some weighing 44 pounds per measured bushel. 

Kentucky. — The Canada 6-rowed reported in this State to be sown from middle of 
September to middle of October, and harvested from June 18 to July 10 ; yield, from 
13 to 60 bushels per acre, plump, heavy grain. No spring barley reported. 

Missouri. — Reports from this State show that barley, particularly the Canada 6- 
rowed, is extensively grown. The season of sowing is from September 1 to middle 
of October, and time of harvesting from last of May to last of July ; yield, from 10 to 
45 bushels per acre, good, heavy grain. One report shows that the winter barley re- 
ceived from the department succeeds well ; sowed October 11 ; yield, from 12 quarts 
sown, 15 bushels good grain. Another, sowed October 15, 4 quarts from the deparb- 
ment ; yield, 7 bushels, or 56-fold, good grain. One report in regard to the Mensury 
(spring), sowed April 5, cut in July ; yield, 36 bushels per acre, superior grain. 

Arkansas.— Reports from this State of Canada 6-rowed, give the sowing from Sep- 
tember to December, and harvest from May to June ; yield, ranging from 35 to 60 
bushels per acre, and one instance is reported of 90 bushels per acre, from heavy clay 
land, plowed deeply, sowed with drill February 1, and harvested June 11, 1878. No 
spring barley is reported. 

Indiana. — The winter barley distributed by the department to this State is reported 
as very successful. Time of sowing, September and October ; of harvesting, June and 
July ; rate of yield, 13 to 50 bushels per acre, plump, heavy grain. One report says, 
sowed October 2, cut June 25 ; yield, 2 per cent, better than any other. Another, drilled- 
in August 20, cut June 20 ; yield, rate of 40 bushels per acre; grain, very good. 

Michigan. — The Canada 6-rowed winter barley fr'om the department is reported 
generally as making large yield and profitable product. Time of sowing, very gen- 
erally, September and October; of harvesting, mostly in July; yield, from 20 to 45 
bushels per acre ; grain good quality. Two reports on the Mensury (spring) barley, 
sowed ill April and harvested in July and August, gave rate of yield 28 and 32 bushels 
per acre. . , ^ 

Wisconsin.— Reports from this State show a larger proportion of spring barley, 
the Mensury variety, than any other to have been sown. Time of sowing, March and 
April; harvesting, July and August; rate of yield, 30 bushels per acre; grain good, 
and adapted to the region. The Canada 6-rowed (winter) is largely raised ; time of 
sowing, September and first half of October; of harvesting, mostly in July; yield, 
rate of 13 to 88 bushels per acre— the latter case shows weight 58 pounds per measured 
bushel, grown on clay soil. 

Minnesota. — From this State reports of successes with both the sprmg and the 
winter barley distributed by this department have been received. The Canada 6- 
rowed winter was generally sown in October and harvested in July, giving a rate of 
yield from 10 to 27 bushels per acre, heavy grain ; many reports state entire winter- 
killing. The Mensury spring barley generally sown in April, and cut latter part of 
July ;°yield ranging from 25 to 40 bushels per acre, extra quality. No cases of rust 
reported in this State. 

Iowa.— Both the Mensury (spring) and Canada 6-rowed (wiuter) are reported as 
succeeding in this State with winter-killing in some localities. Canada 6-rowed is 
generally sown in September and cut in July ; yield about 10 to 42 bushels per acre. 
Mensury is sown in March and April, harvested in July, and yields 20 to 80 bushels 
per acre, heavy, plump grain. The large yield of 80 bushels was obtained from clay- 
loam soil, deep-plowed, sown March 20 with drill, cut July 4, grown in Dubuque; re- 
ported the best barley ever seen here. 

Nebraska.— From this State reports are that the Canada 6-rowed barley succeeds 
well; sown generally in September, and cut early in July; yield ranges from 15 to 32 
bushels per acre, plump grain, weighing 54 to 59 pounds per measured bushel. One 
report with Mensury (spring) barley, sown April 10, cut July 6; yield, 52 bushels per 
acre ; weight, 58 pounds per measured, bushel. 

Colorado.— One report shows the Canada 6-rowed (winter) barley, sown in Novem- 
ber, cut in August, yield about 35 bushels per acre; grain good. Another report 
shows the Mensury (spring) bailey sown in March, cut August 1 ; yield, rate of 20 
bushels per acre, good grain, but not quite equal to the Canada 6-rowed. Both suited 
to this Territory. . 

Dakota.— In this Territory reports show that the Mensury (sprmgj barley is sowed 
in May, cut in August ; yield 30 bushels per acre, heavy grain. The winter barley 
is sown in September, cut in July; yield about 30 bushels per acre, good grain. 

Idaho.— Only one report from this Territory, which is Mensury barley, sown m 
April 9Jid cut August 15 ; yield 71 quarts from 1 quart seed— rate of 63 bushels per 
i*cre ; superior to any ever seen here. 
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POTATOES. 

^'he Department of Agriculture, during the past year, lias distributed througliout 
tlie countrj six new varieties of Irish potatoes (Solatium tuberosum)^ reputed to possess, 
among others, three superior qualities, viz : Earliness in maturing, quantity of yield, 
and delicacy for the table ; they are the Victor, Alpha, Ruby, Beauty of Hebron, and 
. Clarke's Nos. 6 and 6. Reports received from experimenters have very generally 
proved the correctness of the merits claimed for these tubers, and nave snown varied 
successes with the different varieties in different localities. Numerous statements 
have been received from different States, assuring the department that the benefits 
realized from the distribution of these improved tubers are alone very great, and ex- 
ceed in value the entire annual appropriations for the department. 

Alabama. — In this State the Beauty of Hebron is reported as ripening earlier than 
Early Rose, every way equal in quality, and more productive in yield, ranging from 
10 to 50 fold for 1 planted. Nearly equal results are reported for the other varieties. 
One important lesson is noticeable in returns from this as from most other States, 
namely, that best results are uniformly obtained, both in quantity and quality, from 
well-drained, deeply-plowed land. The earhness or dates of ripening is reported as 
taking place at quite different periods at different points, not only with the different 
varieties, but with the same variety under different hands, ranging in length of time 
from 65 to 120 days from date of planting. Beauty of Hebron planted March 8 rip- 
ened in 90 days ; yield, rate of 317 bushels per acre ; equal to the best in quality. Vic- 
tor ripened in 115 days; yield, 252 pounds for 4 pounds planted; flavor good. Alpha 
and Ruby, early, light yield, but good quality. No. 5 yield 300 pounds for 16 pounds 
planted; extra good quality; not quite so early. 

^ Maine — Reports that Beauty of Hebron, planted May 4, showed vines luxuriant ; 
^ipe^ed in 100 days ; is earlier than the Early Rose ; yield light ; tubers good size, smooth, 
and excellent for the table. 

New Jersey — Reports Victor, planted April 22, ripe in 110 days; yield 30 for 1; not 
very good. Alpha, planted same date, earlier than above ; yield less, but better for 
table. Beauty of Hebron about same as above. Another report : Victor bloomed 
June 12 ; ripe in 80 days ; yield 80 pounds for 1 quart planted ; not as good to eat as 
Early Rose. Alpha, ripe in 70 days ; yield light, but quality equal to Early Rose, and 
better than Victor. Beauty of Hebron, planted May 14 ; blossomed June 19 ; ripened 
early; yield, 75 pounds for 1 planted; flavor equal to Early Rose. One report says 
the jBreese No. 4 is equal to any sent out by the department. Another report : Victor 
planted Ai)ril 20 ; ripe in 117 days; yield very large; quality mealy and good. Ruby, 
planted April 20, ripe in 90 days; yield fair; tubers mealy and good. Beauty of He- 
bron, x^lanted April 20 ; ripe in lOO'days ; yield large ; tubers fine and good. Clarke's 
No. 5, planted April 10 ; dug August 28, yield 9 pecks from 1 quart ; very good. 

Pennsylvania— Reports the Victor, planted April 30, dug July 27; yield fair, 
quality good. Alpha not quite equal to Early Rose in quality or yield ; small tubers ; 
fair for table. Ruby, fair, small yield, not quite equal to the above. Beauty of He- 
bron, planted May 1, bloomed July 8, dug August 20 ; yield 4^ bushels from 6 quarts ; 
large, smooth, fine tubers, earlier than Early Rose. Another report : Victor, planted 
April 9, dug August 23, white and mealy, good flavor; yield, rate of 22,500 pounds per 
acre — about 370 bushels. Beauty of Hebron, i)lanted April 9 ; ripe August 1 ; yield, 
13,047 pounds per acre; (about 217 bushels) medium quality. 

Delaware. — Beauty of Hebron repjsrted to be earlier than Early Rose ; excellent 
quality, and yield 26 fold for 1 planted ; by Mr. Rosa, master State grange. 

Maryland. — ^Victor matured before Early Rose ; equal to the best ; the Alpha, 
Hebron, and Victor gave tubers of size from 6 to 8 inches, long diameter ; and the 
Hebron gave 25 good tubers on a single vine, doubling the yield of the Early Rose. 
Ruby, planted Ax)ril 5, dug July 3; yield 267 pounds for 6 pounds planted; fine form, 
color, and flavor ; same, ripe in 90 days from planting, and dug 4 bushels from 1 quart 
planted. Another report says : Beauty of Hebron gave 6 bushels for 1 quart planted ; 
the hills manured with hog^s hair, the best fertilizer ever used.'' Another : 1 peck 
gave about 4 bushels large, fine tubers, but somewhat liable to rot. 

Virginia. — One report : Victor No. 1, planted March 1, 11 pounds seed ; blossomed 
June 8, dug July 8 ; yield 290 pounds; dry, solid, good for table. Alpha, No. 2, planted 
March 1, 7 pounds ; two-thirds rotted in the ground ; no bloom ; dug June 26 ; yield 
one-half bushel ; boiled dry, and good for eating, but rot badly. Beauty of Hebron, 
planted March 7, 11 pounds of seed; bloomed June 5, dug June 26; yield 183 pounds ; 
no rot; boiled dry and flaky; excellent for the table. Victor and Alapha planted in 
clay-gravel soil well fertilized, the Beauty of Hebron was planted in sandy loam well 
fertilized ; one single vine from a single eye gave 4 pounds of tubers ; 64 tubers weighed 
'60 poimds; the seed of all were cut to single eyes, planted in rows; the report says 
the Victor and Hebron are a valuable acquisition to farmers of Virginia. The Ruby 
ripens in 85 days ; yield 408 pounds for 8 planted. Another report : Victor ripe in 95 
days; yield 3 barrels fair tubers for 8 pounds planted. Alpha ripe in 85 days; yield 
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2 bushels for 6 quarts planted ; fair tubers. Ruby ripe in 85 days ; yield 2 barrels for 
8 quarts planted ; very good potatoes. Hebron, about same as above, rather earlier 
and tubers best of all. Another report : \'ictor gave 1 bushel for 1 quart; plante^l; 
some of the tubers weighed 1^ pounds : pink skin and mealy. Hebron gave 355 pounds 
for 6 quarts planted, good quality ; other repoirts about same, say less liable to bugs 
than others. Beauty of Hebron 91 pounds for 1 quart. 

West Yiiigixia. — One report states Victor ripe in 90 days from planting ; yield fair; 
tubers dry and mealy ; best ever grown here. Alpha ripe in 70 days, very early, but 
flavor appearetl rather strong. Beauty of Hebron ripe in 100 days ; rank grower, good 
bearer, but not quite equal to the Victor. No other reports from this State on potatoes. 

North Carolina. — Report states the Alpha planted same day as Early Rose, but is 
much more forward, vigorous, and now (May 17) tubers big as hen's eggs. Another : 
All four varieties were planted 9 days after 'the Rose, but they came forward earlier, 
with fine tubers. One other : Ruby, planted February 20, cut down by frost on the 23d, 
on March 25 came up again ; dug June 21 ; 248 pounds for 4 pounds planted. Another : 
Victor planted February 20, bloomed May 1 ; ripe in 100 days from planting; large 
yield and fine flavor for the table. Another: Beauty of Hebron planted April 1, 
bloomed May 1 ; ripe in 100 days from planting ; the earliest of all ; yield 510 pounds 
for 8 pounds planted ; superior quality. Another says, not a good keeper. 

South Carolina. — Reports state that the Victor and Alpha are far ahead of Ea^ly 
Rose ; good and rich ; very fine for the table ; large and nice. Another : Ruby, vigor- 
ous ; blooms in 40 days, and ripe in 75 days from planting ; yield prolific, 210 pounds 
from 1 quart of seed ; excellent, and earlier than the Rose. Another : Beauty of Hebron 
the largest yield of all; good as any for the table; ripe in 90 days from planting. 
Another: planted (3 potatoes April 15; grew finely; yield 4 bushels, tubers fine flavor. 
Victor planted February 12: healthy growth; blossomed April 20, ripe in 105 days; 
yield, rate of 14,000 pounds per acre — ^250 bushels. Second crop can be obtained if 
planted early. 

Georgia. — Report says all four varieties sent yield well, give good satisfaction, and 
more of them wanted. Beauty of Hebron planted March 9 ; ready for table May 1 ; 
yield larger than any other. One says Hebron ripened in 50 days. Alpha planted 
February 15, dug April 15. Ruby x)lanted February 15, dug May 30. Beauty of He- 
bron planted March 1 ; poor yield and quality. One report says none of these excel 
the Early Rose. Another report declares them earlier than the Rose and superior to 
any ever grown here. One report says tubers of the Hebron weighed 5 ounces, and 
very fime. 

Florida. — The Victor ripens here in 65 to 90 days, yield ranging from 10 to 30 for 

1 planted. Victor ripens in (30 to 100 days, yield sui^^assing all others; mealy and 
good, equal to the Early Rose. Alpha earlier than Victor ; delicate ; not so prolific ; 
some rot. Ruby about same as above, more prolific, and no rot. Beauty of Hebron 
planted March 7, ri]3ens July 1, yield best of all, and superior for table. Hebron grew 
well and yielded abundantly. November best time to plant potatoes here. 

Mississippi — Reports all four, Victor, Alpha, Ruby, and Beauty of Hebron, healthy, 
early, prolific, and well suited to this climate and soil, but Victor preferred. Another: 
Ruby the earli est and best for table. Another : Alpha earlier than Victor and finer 
flavor. Another : Beauty of Hebron planted February 26, bloomed April 20, ripe in 90 
days, yield larger than any other; this and others a great acquisition, and thanks to 
the department for them. Another : The best ever grown here ; early, thrifty, and 
good flavor. Hebron gave 54 pounds for 1 planted; excel all others here. One report 
says second plantings generally fail. ^ 

Louisiana. — One report from this State say that Ruby is best of all in excellence ; 
that Alpha is the most continuous bearer ; Beauty of Hebron a vigorous grower; Victor 
ripe in 90 days after pladting ; yield about same as Hebron. 

Texas. — Reports show the four varieties sent out from the department are improve- 
ments on those commonly planted ; Victor, vigorous, bloomed xi^jril 20, ripe in 95 days, 
yield twice as much as Early Rose, 350 pounds for 8 quarts jflanted, mealy and good, 
purple skins; Alpha, foliage more delicate, yield 115 pounds for 7 quarts planted, 
mealy and fine flavor ; Ruby, planted February 11, dug on May 2, yield 24 pounds for 

2 pounds planted, smooth thin skin, best of the three ; Beauty of Hebron, grew vig- 
orously, bloomed in 50 days, and ripened in 90 days from planting, yield 400 pounds 
from 8 quarts seed, mealy and fine for trhe table, about 34 for one. 

Kentucky. — One report : All the potatoes sent out here by the department excel 
our common varieties grown here ; Beauty of Hebron, j)lanted in March 1^ pounds, in 
July dug 90 pounds very fine tubers. Another : 50 pounds from 1 planted ; Victor, early, 
large yield, mealy, fine flavor. Another: 2 bushels from 2 quarts; Alpha, fit for table 
in 90 days, yield 1 bushel from 2 quarts : Ruby, rex)orts about^ same as Alpha. One 
report says Victor ripened in 120 days, yield 371 pounds for 12 pounds planted ; Alpha 
ripened in same time, yield 409 pounds, superior to all others ; Ruby ripens in ^me 
time, yield 403 pounds ; Beauty of Hebron ripened in 110 days, small yield, 167 ponudSi 
BQt 9Q good a» tht? uthtiiii. 
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Tennessee. — The Victor is the finest potato for the tahle ever groTvn here, yield 
moderate but early. Another: Yield 360 pounds for 6 pounds planted, good for table, 
Tvas planted February 15, blossomed May 15, dug June 27; Alpha, dates same as 
Victor, yield 140 pounds for 3 pounds^ very tine quality; Euby, dates as above, and 
quality better than either ; Beauty o± Hebron, planted March 16, blossomed May 2, 
dug June 2, yield 250 pounds for 3 pounds, earliest and best of all for the table. These 
varieties have increased "the potato crop in the State very largely ; the Hebrons gener- 
ally surpassing all others in yielding, quality, and earliucss. 

MissouEi.— Victor planted March 18, ripe in 60 days, yij'ld 85 pounds for 1 pound 
planted, best of all for table; Ali)ha, earliest of all, yield 25 for 1; Euby, planted 
March 26, dug in 90 days, yield 378 pounds for 10 pounds planted ; Beauty of Hebron, 
planted March 18, bloomed May 6, dug in 74 days, yield 379 pounds from 6 pounds 
planted, good and solid. Another : 300 pounds from 5 pounds planted. Thanks to the 
department for these superior potatoes. Another ; Yield 3 bushels for 3 quarts planted, 
10 days earlier than the Eose, superior in quality. Another : Planted 2 quarts April 1, 
and July 8, dug 70 pounds line large tubers. Another: Planted in sandy loam, cut to 
single eyes 1 gallon, and dug 6 bushels fine large potatoes, being 256 for one planted. 
Clarke'sNo. 6, planted April 10, ripe in 95 days, from 3 quarts loOpounds of smooth good 
table potatoes ; one report says the Hebron beats the Rose and Peerless. 

Ohio. — Victor, bloomed in 30 days from planting ; ripe, 120 days ; yield, 160 pounds 
for 4 pounds planting, and most excellent quality. Euby, somewhat earlier; yield 
light, but good eating. Beauty of Hebron, ripe in 120 days ; yield, 275 poimds for 8 
pounds planted; largest and best ever seen here, and they cook nicely. Alpha, planted 
March 19, fit for table early in June ; 3 weeks earlier than Early Eose ; dry and mealy. 
Another : Victor, not so early as Alpha ; is mottled purple and white ; eyes rather sunken ; 
tubers large, resembling Peach Blows, but of superior flavor ; strong grower ; yield 
large. Alpha, earlier than above ; white, resembling Early Rose ; but somewhat earlier ; 
eyes more sunken; -cooks well, keeps well, good fiavor, and mealy; moderate bearer. 
Beauty of Hebron, earlier tliaii the others, light yield, white, resembles Early Eose, 
very fine flavor, cooks nicely. 

Illinois. — One report on the four varieties states: Beauty of Hebron planted April 
18, bloomed in June, dug August 20; yield, 330 pounds for 8 pounds planted; tubers 
large and good fl avor'. Victor, planted April 17, dug August 29 ; yield, 390 pounds for 8 
pounds planted; excellent for the table. Alpha, planted April 17, dug July 24; yield, 
very light ; good for early crop ; delicate flavor. Clarke's Nos. 5 and 6, poor yield ; hardly 
worth further trial. Another report : Hebron, planted April 27, dug August 29 ; rotted 
some; yield, 240 poujids from 5 quarts; quality good as Early Eose. Another: Hebron, 
planted March 23, ripe July 10: yield, large; quality better than Early Rose. 
Alpha, earlier than Hebron, but yields less. Victor, planted April 2, bloomed June 2; 
vigorous growth ; ripe in 100 days ; yield, 528 pounds for 6 pounds planted ; excellent 
quality. Clarke's IS^os. 5 and 6 not reported in detail ; says one resembles Early Eose, 
and is good ; the other gives small yield. 

Indiana.— Planted Victor March 23 ; ripe in 65 days ; yield, 422 pounds for 8 quarts 
planted; tubers bluish color, good and mealy. Alpha, planted March 23; ripe in 60 
days ; tubers small and white ; yield, 71 pounds from 3 quarts planted ; delicate and 
good. Beauty of Hebron, planted March .3, 2 quarts ; ripo in 60 days ; yield, 83 pounds 
for the seed planted ; pink color, large, and very good. One report says they are not 
first rate, and that they have better. 

Michigan.— Planted Beauty of Hebron in April; blossomed in May; ripe in 75 
days; dug 180 pounds from 6 i)OLmds planted; quality good. No others reported fi-om 
this State. 

Iowa. — One report : The Beauty of Hebron is a good potato, dry and mealy ; earlier 
than the Early Eose, 

Minnesota. — Alpha, ripe in 80 days iTom planting; small yield, but quality excel- 
lent ; some rotted ; earlier than Hebron. Beauty of Hebron ripe in 90 days ; yield large 
and of good quality. Another report: Hebron gave 130 pounds for 6 pounds planted; 
large, smooth, and handsome. Clarke's No. 6, planted April 15 ; ripe in 90 days ; yield, 
80 pounds from 6 pounds planted ; good flavor, but does not cook dry. One report : 
Snow-flake beat of all. 

Kansas.— Eeports Beauty of Hebron planted April 26; bloomed June 10; npe 
August 14; yield, 548 pounds for 8 pounds planted; tubers large, mealy, good; earlier 
and better than Early Eose ; does well on wet and dry land. Euby, planted in March, 
thrifty foliage, no bloom, ripe August 1 ; very dry, good, and better than Early Eose. 
Another: Hebron, planted April 19; dug July 24; yield, 60 for 1 ; tubers white as snow, 
mealy, fine flavor. Victor, planted April 10 ; dug August 14 ; large yield; finest tubera 
ever seen ; could not be better. 

Aiikansas. — Eeports upon the four varieties, much the same from this State as from 
Alabama. One report: Beauty of Hebron, planted March 1; bloomed May 1; yield, 
200 pounds for 1 pound planted. Victor ripened in 70 days ; yield, 150 pounds for 1 
pound planted? splendid tubers. Other reports with the above varietiei repiesesi 
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tliem ripening in from 115 to 136 days, and giving yield of 10 to 100 fold for tlie quan- 
tity planted. One report : Hebron ripened in 120 days ; yield, 250 pounds for 6 quarts 
planted ; quality, earliness, and yield equal to best Early Rose, and finer shape. ^ The 
Alpha and Ruby are reported as early, excellent quality, but generally giving a 
lighter yield and more delicate growers. 

Califoknia.— Victor planted inJTebruary, bloomed early, ripe in 100 days; yield 
moderate ; very good for the table ; tubers large. Alpha, early ; yield light ; tubers 
small but good quality. Ruby, early ; yield large ; good size, and fine for the table ; 
some rot. Bea^ity of Hebron rank grower ; ripe in 100 days ; tubers large, smooth, 
and healthy; jdeld, moderate ; quahty fair; not so dry as some. 

Oregon.— Victor planted April 13, bloomed June 15, dug August 1; yield, 194 
pounds for 2 quarts planted; quality good. Alpha, planted May 7, grew a short time, 
then blighted, dried up. Beauty of Hebron, planted April 13, blooms freely; dug July 
29 ; yield rate of 200 bushels per acre ; mealy and solid for the table. Another says : 
These potatoes are a great acquisition from the department, and should be distributed 
throughout the whole country. 

Colorado.— Beauty of Hebron, in Ouray County, planted May 30 on western slope 
of Engineer Mountaiu, 7,500 feet above the sea-level; frost September 10; yield from 
4 quarts 193 pounds ; white, mealy, and most delicious tubers. 

Dakota. — Clay County reports the Beauty of Hebron the earliest and best potato 
in that Territory, surpassing the Early Rose. 

Wyoming.— Laramie County reports Ruby, 4 quarts planted, dug 220 pounds excel- 
lent tubers. Hebron about the same as Ruby only white and more dry. 

From this testimony it ia clear that the yield of this tuber has been greatly in- 
creased in nearly every State by the introduction of these six new varieties. 

BUCKWHEAT. 

Illinois.— Reports show very little buckwheat sown in this State. One report 
says 2 quarts sown July 3 yielded 5 bushels good, plump grain. This grain (Polygonum 
agopyum) was originally called beechwheat from the resemblance (3-comered) to beech- 
nuts. ^ . . , 

Vermont.— In this State the Silver-hull buckwheat is reported as givmg great 
growth of straw but little grain. 

Ohio.— Only one return received from this State, and it says that the Silver-hml 
buckwheat does well here. 

Michigan.— One report from this State says the Silver-hulled buckwheat succeeds 
well ; from 2 quarts of seed 4 bushels of good grain was obtained. 

Wisconsin.— Reports show that both the silver-hull and Tartarian varieties yield 
well of good grain in this State. 

Iowa.— The Silver-hull buckwheat is reported as giviug good yield among expen- 

yY\ ftTl "t^fi T*3 \i fiT*(^ 

Kansas.— SUver-hull buckwheat is reported as doing admirably well here ; yields 
largely and stands the drought better than other varieties; 24 bushels the acre of gram 
weighing 52 pounds the measured bushel is reported. 

Pennsylvaisia.— In this State Silver-hull buckAvheat is reported as succeeding well, 
productive, and very desirable. 

, COTTON. 

Louisiana.— Of the several varieties of cotton seed, distributed by the Department 
of Agriculture to this and other States, reports from here state that the McClendon 
Mammoth is the most prolilic and gives the finest quality of staple of auy planted in 
this vicinity. 

Mississippi.— One report, on the results with the Mammoth Prolific, states that it 
was planted on clay soil, May 1, 4 quarts seed— and nearly all germinated, grew, and 
stood up well, giving 80 pounds seed-cotton and 25 pounds lint lor the seed sown; the 
staple longer than common, of a rich, cream color, and easily picked ; it is in all re- 
spects a good, superior variety. 

Texas.— One party reports that Myer's seed, received from the depfirtment, is pre- 
ferred for its large bolls and for standing up well. Another reports, that the Mammoth 
Prolific, from the department, is the best for Texas. Another reports that the Mam- 
moth Prolific, planted April 26, on black land— 700 square yards— gave 930 pounds of 
seed-cotton, of good quality, GO bolls weighing 1 pound; this is reported here to give 
the largest yield of any of the five varieties sent from the department. 

AMBER SORGHUM. 

MissovBi.— McDonald County: Reports that of the Amber Sorghum seed a small 
portion only germinated— the stalks grew small, but made double the quantity of 
sirup of other varieties. , 
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Texas. — Coleinan County: One report says the Minnesota Amber Sorghum, from the 
department, proved a good success — the stalks being smaller than others — makes 
clearer sirup and yields larger percentage of sugar ; says one pint of air-slacked lime 
put into one gallon of raw juice and stirred into 40 gallons, as it begins to thicken, will 
cause it to granulate. 

Kansas. — Allen County : One report : Obtained 47 gallons per acre ; very fine quality. 

Florida. — Orange County: Reports that it grows 10 feet high and gives large yield 
of fine sirup. 

Mississippi. —Attala County : Reports the seed from the department planted in April; 
manufactured in August, and gave about 25 gallons of sirup from quantity of seed 
planted sent from the department, and of excellent quality. 

Illinois. — Will County: Reports, from 18 square rods of laud, he got 15^ gallons of 
good sirup, weighing 12 i)ounds per gallon. 

SUGAR BEETS. 

Maine. — Cmnberlaiid County : Reports from here show that from the Sugar-Beet seed, 
distributed from the department, the farmers succeed in growing them, and get $4 
per ton for them at the nearest depot ; but state that it does not pay for raistug. The 
yield of sugar, by the operations at the factory, is 13^ pounds for 100 pounds of beets. 
Saco County : Reports 17 to 20 tons of beets obtained from an acre. Knox County : Re- 
ports that one party got 26 tons per acre, planted May 20, on gravelly loam, and gath- 
ered last of Octo l)cr, at a cost of seven cents per bushel. lAncoln County : Seed received 
and planted, did well, and is a good acquisition. FranMin County: Reports them a 
profitable crop for stock. 

New Hampshire. — EocMngham County : One party reports the sugar beets, planted 
May 15, yielded 19^ tons per acre. Another reports 200 pounds from ten square feet of 
soil, and an indispensable feed for stock. Aiiother report : They are superior to all 
others. 

New Jbhsf^y. —Cuniberland County: Reports that they are prolific and suited to the 
climate and soil. Monmouth County : Reports 400 bushels per acre, and a superior 
variety, 

FRUITS, AND FOREST-TREE SEEDS AND SHRUBS. 

Kansas. — ¥iom FUis Co?^?i% report says the fruit and forest tree scions and seeds 
sent from the department are doing well ; the locust was x)lanted and is well up and 
growing. Ilice Comity rex^orts the cranberry-plants sent as successful. 

Nebraska.— From Kearney and Polk Counties reports say the evergreens, larch, &c., 
are growing rai)idly, but that the ailantus winter-killed. HaU County reports the 
Russian apple-scJons were grafted on good stock and nearly all grew well; some 
of them made 2 to 3 feet growth in the season. Also the berry-bushes, of every kind 
distributed here by the department ha:^ done well, and are regarded as valuable. 

Michigan. — Report from Emmett County states that the cherries, peaches, and plums 
received from the department are doing well, and appear to l3e adapted to the locality. 

Ohio. — Hardin County reports that the grapes, persimmons, and strawberries from 
the department have done well and are thriving. 

Iowa. — Jasper County reports that the fifty-two apple-scions of Russian varieties were 
all successful and promise valuable results, and that the grape-cuttings are alive and 
good. 

Minnesota.— From this State reports represent the api3le-scions sent from the de- 
partment as being very generally successful and valuable. 

AUKANSAS. — Only one report from this State ; says that fourtK3en of the Russian ap- 
ple-scions are alive and doing well; a few of tliem'have already fruited, and give very 
good apples. 

TOBACCO. 

The department has distributed seeds of five varieties of tobacco, \i z, Yellow Orinoco, 
Silky Prior, Broad-Leaf Orinoco, White Burley, and Vuelta de Abajo (a Havana variety 
of seed). Not many reports of results have been received, but those which have come 
to hand indicate that these varieties of seed have generally done well. 

Alabama. — From this State one report says the seed did very well and is useful ; an- 
other says the White Savannah was a failure for want of proper planting and care of 
seod-bed. 

AiiKAt7SAS. — One report from here says the Orinoco is good and resists the worm ; 
the Silky Prior is also good. Another : All the varieties succeed except the White, which 

grows too rapidly.'^ Another : Orinoco did far better than the White or Silky Prior. 

Georgia. — One report : Seed came too late to plant this season ; will try it next 
spring. Another : Gave tobacco-seed to freedmen and they made good crops. 

Iowa. — Reports that the Conneciicut seed-leaf does well here, but that the White 
Bitrley and Havana do not. 
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Kentucky. — Wliite Burley, large plants, superior quality, does l^etter and is better 
Buited to this climate than Havana or Orinoco. 

Missouri. — Orinoco grew finely, but did not mafcnre well; white succeeded much 
better. Another: Orinoco and Wliito, both made a good crop and jdeld well, but the 
White generally best. Another : Silhy Prior, Orinoco, Havana, and Broad-Leaf, were 
planted; the first thi:ee named doing best, and most suitable to this locality. 

Ohio. — Only one report. Very fe.v of the seeds sprouted, antl got but few plants; 
they were good; no name of variety given. 

North Caroj.ixa. — White Burley does better thjin any other grown — makes broacl 
leaves tv/o feet long and fine wrappers. Another : the seed from department very fine. 
Another : Orinoco x>lanted May 1, cut last of August, made GOO iiounds per acre — con- 
sidered a valuable acquisition here. 

South Caroijna. — One report says the dark seed was successful, the white a fail- 
ure ; thinks the soil unsuitable. 

Tenj^i^^ssee,, — One rei)ort, without naming variety, thinks it a superior kind. 
Another: White, Silky Prior, and Orinoco Broad-leaf ; the first two very fine, curing 
up beautifully ; the last not so good. 

Texas. — Connecticut Leaf came up well and yielded largely; "White Burley nearly 
as well ; coast tobacco turned out poorly. Another: planted and came up, turned out 
badly by reason of drought. One report from Lavaca County says the tobacco seeds — 
Havana and Oronoco — received from the department are very good, ea.rly, and just the 
kinds for this section ; Havana is the earliest, but Oronoco has the largest leaves. 

Mississippi. — From Marshall County the report states the Oronoco did well, and is 
very good; also tliat the White succeeded, but was more Injured by insects than 
others. 

TEA PLANTS AND SEEDS. 

This depjartment distributed both tea plants and seeds to different States, and re- 
ports therefrom show general successes with the i)lants ; but less with the seed, which 
frequently failed to germinate. 

Maryland. — Baltimore Count}/ : The tea-plants received here are reported as doing 
well. 

North Carolina. — Polk County : The tea-plants were receive ; those set out in the 

thermal belt " are all doing well; but those set out near the house nearly all xierished 
in consequence of dry weather. 

South Carolina. — Union County : The tea-plants succeeded well, and we are dnnk- 
ing tea of home production. Darlington County reports the plaaits growing, but not 
very flourishing on account of dry weather — liot vreather blights them. /Sumter 
County : The j)lants are alive, but suffer from drought. 

Georgia. — Henderson County : Tea-seed received and planted, but did not germi- 
nate. 

Alabama. — Logan County: Reports from this county state that the tea-plants were 
received from the department and are alive aim thrifty. 

Florida. — Sumter County : Reports xdants received and growing well. 

Mississippi. — Lafayette County : Tea-plants receive.d, are alive and thriving. 

Texas. — Naeogdoclies County : Eeports the tea-plants received as doing well there. 
Milan County : Tea-seed received and X3lanted, but very little of it came up. Burnett 
County : Seed received, portion of it germinated, but the young plants soon died from 
hot, dry weather ; similar results reported from WasMngton County. 

Louisiana. — Vermillion I^arish : Reports the tea-plants received and growing finely; 
will succeed well here, and are entitled to general cultivation in this section. 

Iowa. — Mills County : The tea-plants received, and are alive and growing. 

California. — Butte County : Seed received and planted, but failed to germinate. 

Virginia. — King George County : Plants reported as received, but killed by the first 
frost in the fall. [This cannot have been the cause of failure, as the tea-plant resists 
most equally as well as the privet, or the cuiTant bush.] 

The lesson taught, almost universally, by the reports of these experiments, corresponds 
with what V7e learn from, other intelligent sources in regard to the needs of the tea- 
plant, in order to secure luxuriant growth, namely, plenty of moisture seems necessary, 
by irrigation or otherwise ; care being taken, at the same time, to avoid wet, soggy 
land, and to provide shade from hot eun-rays, until the plant is large enough to protect 
its roots. 



PREFATORY TO REPORTS OF HEADS OE DIVISIONS. 



If the ai)propricition for the publication of the annual report of this 
dejjartment could be made available on the 1st of January of each year 
it would be possible to print and distribute the report of the preceding 
year before the adjournment of the regular session of CongTess^- but as 
the api^ropriation is not now available until the beginning of the new 
fiscal year (July 1, 1879,) the annual report for 1878 cannot be printed 
until that time^ and will be distributed by members of Congress during 
the succeeding session, in the winter of 1879-^80 ; hence it is possible, 
and sometimes desirable, to include in the report of the previous year 
the work done in the spring of the year folio Vving. In this report of 187 8, 
so called, much important work of the Chemical Division, under the able 
and earnest direction of the chemist. Prof. Peter Collier, has been 
accomplished during the year 1879; and the same statement will apply 
to the article on Diseases of Domesticated Animals," carefully com- 
piled by Mr. W. J. Cowma from the reports of experts employed as 
examiners. 

Tlie work of the department has been brought down to the latest day 
possible in these cases, because the matters under examination were 
specially interesting and important to the country at large } and all the 
information that could bo contributed to the subjects treated was ear- 
nestly desired and sought for by very many correspondents. 

It is a subject of much regret that the Chemical Division is so limited 
by insufficient means, as well as for the want of a proper laboratory, that 
much work, pai-ticularly analyses of various mineral deposits referred by 
members of Congress and agricultural and scientific associations, could 
not be accomplished ; but an examination of what has been done will 
satisfy any one familiar with the facilities afforded that there has been no 
waste of the space, time, or means at our disposal. Among the minerals 
that have been analyzed are specimens from nearly every section of the 
country, many giving evidence of the existence of valuable mineral depos- 
its which warra nt a m ore thorough examin ation. It has been the desire of 
the department to assist, so far as it could be done without interference 
in our regular work, in the development of all the mineral resources of the 
countiy, including the ores of all metals as well as the minerals of value 
only as fertilizers. 

Detailed results of these examinations have been omitted, as the re- 
poi t, by the law making the apx^ropriation to print, is confined to a lim- 
ited number of pages. 

EXPERIIvIENTS IN SUGAR -SIAKINa. 

During the past year experiments have been made in the manufacture 
of sugar from corn-stalks and sorghum, and the interest manifested in 
the results has been shown by the examination of the sugars x>rcduced 
by many hundreds of spectators, and by letters received from every 
section of the country showing anxiety for information concerning the • 
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matter, as also by a pretty general discussion of the subject by the news- 
paper press of the country. In view of the magnitude of the interests 
involved, and the possibility that in the place of an annual importation 
amounting to from $80,000,000 to $100,000,000, we may within a few 
years not only produce sufficient sugar for our own wants, but become 
one of the sugar-exporting countries of the world, it is therefore not sur- 
prising that this feature of our worls: the past year should have partially 
overshadowed the remainder. While everything has been done that 
would seem possible under the circumstances to obtain accurate results 
of this important investigation, yet with very imperfect apparatus and 
inferior material the experiments must be acknowledged to be as yet 
incomplete. 

Many practical questions will at once suggest themselves to which the 
experiments of the Chemical Division afford no precise answer, and we 
must wait, with the hope that during another season we may obtain more 
full and satisfactory replies to most of these undetermined questions, 
among which may be mentioned the following : 

1st. What variety of com or sorghum will give the most sugar to the 
acre? 

2d. What time of cuttiQg gives the best results ? 
3d. What son and mode of culture is best adapted to the production 
of sugar? 

4th. What meteorological conditions affect favorably or unfavorably 
the growth of com, sorghum^ or aUied plants, for purposes of sugar- 
making ? 

These, with other like questions, it is hoped may be partially answered 
the coming season, and that satisfactory progress may be made toward 
the attainment of the object in view, namely, the production of our own 
sugar. 

That it is quite possible that with certain varieties of corn cultivated in 
some localities sugar may be made with ease by care and sMll with the 
ordinary process of expressing the juice and reducing tlie same, without 
the use of chemicals, is apparent from several letters received upon this 
subject. It is not necessary to cite more than two or three instances. 
Mr. B. F. Taylor, of Victoria, Knox County, Illinois, forwarded to the 
department a sample of sirup, which, when received, was found to be 
more than half crystallized, and in reply to an inquiry as to the details 
of the manufacture of the sirup, sent the following letter. 

It will be observed that he entirely dispensed with chemicals, and in 
many details differed from the method pursued in the experiments made 
at this department, which fact adds interest and encouragement to the 
subject under investigation. The letter referred to is as follows : 

Dear Sir : Your favor of Ajiril 29tli is "before me, and in reply to your questions I 
would say : 

1st. Ground was a ricli prairie loam ; has been twenty years under cultivation. The 
rotation was com, oats, wheat, barley, timothy, and clover. No manure for ten years. 
For the last four years it has been in timothy and cut for seed. 

2d. Trench plowed 8 inches deep ; seed planted by hand, 3^ feet by 20 inches, iive 
seed to the hill. This cane has never suckered with me. Planted June 10th ; plowed 
three times with two-horse cultivator. Hoed twice while small. 

3d. Cut from 15th to 20th of September ; seed had been ripe for some time. The 
stalks lay in a large pile in mill-yard nearly a month — ^fully three week3. Stalks when 
cut showed a light golden color. 

4th. Used a three-roller iron mill and two-horse j)ower. As to the per cent, of juice, 
I cannot say, as we have no means of weighing either. I had half an acre of cane, 
and had 115 gallons of such sirup as I sent you. Five stalks were stripped and topped 
% to the second joint while standing in the field, and they were cut and hauled immedi- 
ately. The juice, after crushing, was run into a vat, and from there pumped into a 
heater and brought almost to the boiling point, keeping it skimmed the while. After 
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it would give off no more tliick, green scum, it was run into tlie evaporator proper, 
whicli consisted oi^ cast-iron pans on rollers. The pans were 8 feet long, 2^ feet wide, 
and 6 inches deep. They were kept boiling and skimmed constantly until no more 
scum would rise. To prevent burning, it should be repeatedly stirred with a broad 
wooden ladle. No lime or chemicals were used. The degree to which the sirup is 
boiled is determined by no fixed rules. One man who has had years of experience 
does the work, and can tell when to run ofF by taking it up on his ladle and then run- 
ning it back into the pan. As soon as done the pan is rolled off the fire and the sirup 
is taken out and put into a cooler pan, and then run back and refilled. One heater 
will keep four such pans running. 

Some say, boil it down thick so the sirup will keep ; others say, do not make it so 
thick as I did last year, for we could not get it out of the barrel. Mine was boiled 
down so thick that after getting thoroughly cold it took an hour to run a gallon into 
a jug through an incli funnel. Granulation began within two weeks. 

Besides the work of the Chemical Division herein reported, there has 
been received almost daily letters from aU sections of the country ask- 
ing for advice and information concerning the various matters pertain- 
ing to agricultural chemistry, and the correspondence alone is no incon- 
siderable item of the work devolving upon this division. 

TANNINa MATERIAL. 

The importance of a new and abundant source of tannin can hardly 
be overestimated. While in the oak and hemlock bark and sumac of the 
country the United States wiU probably have enough tanning material 
to answer theii? own purposes for the next generation, yet there is a 
large market in other countries, which is now supplied fi:om very many 
sources, involving the expenditure of millions of doUars. If it is pos- 
sible to add to our agricultural exports a substance which can be pro- 
duced at a profit, and command any considerable portion of the world's 
market for tanning materials, it is well worthy an effort on our part to 
secure, either by importation or naturalization of foreign plants, such as 
the wattle, or to utilize any that are native within our own borders for 
this purpose. The utilization of the .sumac, which grows wild over so 
large an extent of our country, has been encouraged by a thorough exami- 
nation made hj Dr. McMurtrie, a former chemist, and beingpublis h ed^ 
in our last report has attracted very gr eat attention throughout the 
country, and has given an impetus to tneutilization of this bush, which 
is a common growth by the way-side and in neglected and abandoned 
fields. 

A clearing out of the rooms devoted to the Chemical Division of the 
department incident to the induction of our present chemist disiitoa^ji^ 
among other tilings which had been stowed way, evidently for years, 
the following correspond^ce, acce^Qpa which apparently 

hg ^i^ nevja r be^jp-apeiied^ As there is strong probability that the roof 
inclosed in this package will prove to be of great importance, the entire 
correspondence connected therewith is cited in this report: 

San Antonia, ^ex., July 9, 1968. 

Sir : I have the honor to hand you herewith a copy of a letter written by John 
James, esq., of this city, in relation to the roots of the plant canaigre, a package of 
which will he forwarded by the same mail that brings you tEosTetmrr The plant is 
found growing in the vicinity of Fort Clark, on the banks of Limpia Creek, and can 
be cultivated to any extent iii Western and Northwestern Texas, where it sometimes 
grows to the thickness of a man's le^. 

Any quantity of hides can be obtained here, and many thousands are shiiDped north, 
and manufactured leather is returned to the State. If all that is claimed for tho 
canaigre is true, it is destined to effect a great change in the leather trade of Texas. 
EespectfuUv, 

S. P. GAMBIA, Postmaster. 

Hon. Commissioner of Agriculture, 

Waahingtonj D. C» 
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San Antonio, Tex., June 28, 1S68. 

Deak Sill : I hand you with this letter a bag containing a quantity of diiecl bulbous 
roots of the plant canaigre. The chemist, F. Kaltyre, of this city, says that these 
roots contain 32 per cent, of tannic acid in its natural state (dried), while the im- 
ported extract of catechu of commerce has only about 40 per cent, of tannic acid. 
This root has no gallic acid in it, which is A-ery objectionable as a tanning agent. 

Mr. Kaltyre did not analyze it v*^ith a view of ascertaining the presence of other 
foreign matter particularly, but only to ascertain the exact proportion of tannic acid, 
which he pronounced more powerful than any other known agent in its natural state. 
Will you please forward this root, and have determined if the plant l)e as valuable as 
represented ? It can be cultivated very cheaply in this clim.ate. It is a native of 
Texas. 

Yours, very respectfully, 

^ ^ ^ - JOHN JAMES. 

S. P. Gambia, Esq. 



A letter simiiar to the above was, by Mr. Gambia, addressed to Pro- 
fessor Joseph Henry, of the Smithsoniaii Institution, together with a 
letter from Mr. James similar to the above, and accompanying these 
letters a second parcel of the roots was also sent, v^^hich parcel, together 
with the letters above referred to, were submitted to the Department 
of Agriculture by Professor Hemy, with the following indorsement : 

Respectfully referred to the Agricultural Department, with the specimens (in one 
small bag). 

JOSEPH HENRY, Secrretary, 



Since the letter to Professor Henry differs in some particulars from the 
statements above given, the letter is reproduced : 

San Antonio, Tex., July 15, 1868. 

Sm : It is now some days since I forwarded hy mail a package of 64 ounces of the 
dried roots of the canaigre plant, used to some extent by the Mexicans in tanning 
hides. I addressed the package to the *^ Smithsonian Institute, Washington, D. C." 

These roots were found in the vicinity of San Elizario, county of El Paso, Texas, 
where they grow abundantly without cultivation. They were also seen growing on 
the banks of the Lympia, a stream in the vicinity of Fort Davis, Western Texas. I 
inclose for your perusal a copy of a letter I received from John James, esq., of this 
city, at whoso instance I forwarded the package of canaigre roots. He wishes to have 
the roots fairly tested hy some of your Washington chemists, and a report made if 
they are found to be of value, as it may save us the necessity of sending hides north 
to be tanned, if these roots can be used instead of the barks in use at the north for 
tanning leather. Vast quantities of hides are shipped annually to the north to be 
tanned that possibly may hereafter he tanned here, as the roots of the canaigre plant 
can be raised to any extent in Western Texas, where the beeves are killed. 

At San Elizario a Mexican was found tanning skins with the canaigre root, and I am 
informed that in the interior of Mexico the primitive settlers are in the habit of using 
this root in dressing hides. I suppose the canaigre root can be grown at an expense 
of about one cent a pound in Northwestern Texas, and transported to the sea-coast at 
say two dollars the hundred i)ounds. 
Very resi)ectfully, &c., 

S. P. GA]MBIA, Postmaster 

Hon. Joseph Henry, 

Secretary Smitlisonian Institution^ Wasliington, D, C. 



An exaiTiination of these speciingiiSi now over eIcYe]i__xears oldy 
con finned the great value of this new source 5f tffini^^^^^^ vdll ax>pear 
in the elieuiical analysis. Correspondence was entered into witli those in 
the vicinity referred to^ and a quantit^^ of the fresli roots obtained, some 
of wliicli were subjected to analysis, and the remainder were planted 
with a view of developing the plant and determining its botanical re- 
lations. 

After a thorough examination of these specimens of canaigre had 
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confirmed the great value of tliis new source of tannin as will appear 
in the analysis given, eifort was made to obtain some of the green root 
in a fresh state, hut as there were no funds available which could be 
used to pay the expenses of an agent to examine this subject thoroughly 
upon the ground, and hunt up the botanical history of the plant upon 
Its native soil, there v^-s nothing left for the department to do but to 
correspond and endeavor to obtain such information as possible through 
correspondence with persons living in the vicinity v^here it wp.s said to 
grow. As this region is unsettled and in an almost wild portion of 
JSTorthwestern Texas, in which the department had no regular correspond- 
ents, it was not untd alter some months that we were able to obtain by 
mail a small paclcage of the green roots and an imperfect history of its 
growth. Some of these roots were subjected to an analysis, and the 
results fully coniirmcd the former examination made with the dried ma- 
terial. The renaainder was planted with the view of developing the 
foliage of the plant, and determining its botanical relation. It proved 
to be a Eumex, but the exact determination requires further develop- 
ment than we have been able as yet to obtain from the plants grown in 
our propagating beds. 

Such efforts vdll be continued as are possible with the hmited means at 
the command of the department to obtain enough specimens of the seed 
of this remarkable plant to make a fair experiment in its cultivation 
and utilization, to the analysis of which the particular attention of those 
to AYhom this subject will prove of especial interest is called. In fur- 
therance of an increased acquaintance ^\ ith the tannin-producing i^lants 
of the world which may x)robably be grown with success in our own 
country, an interesting article upon the cultivation of the " wattle" for 
its bark, which is the chief source of tannin in Australia, has been pre- 
pared, and is published in this report as additional information upon 
this important subject. 

WILLIAM G. Le dug, 

Commissioner of Agriculture, 



REPORT OF THE CHEMIST. 

Sir : I have the honor to submit the following report of the work of 
the Chemical Division of the Depaiiiment of Agriculture during the past 
year: 

The work may be summarized as follows : 

1. Examination of minerals, including calcareous, phosphatic, and 
gyi^seous marls, rock phosphates, &c. and assays of ores of the various 
metals (184 specimens in all). 

2. Analysis of x>orcelain clay {2 specimens). 

3. Analyses of mineral, spring, and well vAiters (12 in number). 

4. Analyses of soils (11 in number). 

5. Analyses of sugar beets (57 in all). 

6. Analyses of cane, maize, and sorghum sugars (8 sami)les). 

7. Analysis of beet sirup. 

8. Analysis of ash of maize sirui). 

9. Analyses of ash of sorghum skup (2 samples). 

10. Analyses of sorghum sirup (5 samples). 
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11. Analysis of maize sirup. 

12. Analyses of fertilizers, superphosphates, &c. (5 samples). 

13. Examination of plants for naa^cotic poisons or other allLaloicls (8 
specimens). 

14. Examination of deposit Jn spring-water. 

15. Examination of peat to determine value as fertilizer and as source 
of paraffin or oils (3 samples). 

16. Examination of cream-puffs for mineral and vegetable poisons, 
for the Board of Health of the District of Columbia. 

17. Examination of adulterated tea for the Board of Health of Dis- 
trict of Columbia. 

18. Examination of Bologna sausage for mineral and organic poisons, 
for the Board of Health of District of Columbia. 

19. Examination of the nuisance" for the Health Officer of the Dis- 
trict of Columbia. 

20. Examination for mineral and organic poisons of sample of coffee, 
for the Health Officer of District of Columbia. 

21. Examination of canceled postage-stamps. 

22. Analyses of two samples of oleomargarine for committee of House 
of Eepresentatives. 

23. Analyses for the Treasury Department, including — 
a. Fourteen samples of Demerara sugar j 

A specimen of iron scale ; 
c. A bottle of suspected compound. 

24. Examination of postal cards for the Post-Office Department. 

25. Examination of oil from tea-seed. 
^^26. Estimation of tannin— 

/ a. In canaigre; 

f h. In balsamo-carijon; 

\ €. In sumac {Ehus glabra) ; 

\_^d. In common docks (two species). 

27. Analysis of covering of eggs of insects. 

28. Analysis of so-caUed bombic acid. 

29. Analyses of ash of sorghum, maize-stalks, and sugar-cane (6 
samples). 

30. Analyses of earth from niter caves (5 samples). 

31. Analyses of quicklime (6 samples). 

32. Analysis of baking-powders. 

33. Examination of sihceous diatoms. 

34. Analysis of shell of egg from hen dying of cholera. 

35. Analysis of milk from cow sick with pleuro-pneumonia. 

36. Analysis of yam. 

37. Analyses of proximate constituents and of the ash of native 
grasses, including — 

a, Mne from Alabama j 
h. Twelve from Texas; 

c. Four from Georgia; 

d. Three from Wisconsin; 

e. Two from Illinois; 

/. Two from Mississippi; 

g. One from South Carohna. 

h. One from Department grounds. 

38. Experiments in i)reparation of tea from leaves obtained from — 

a. Department grounds; 

b. North Carolina (4 lots) ; 
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c. South Carolina (4 lots) J 

d. Georgia (2 lots). 

39. Experiments in the making of sugar from— 

a. Sorghum; 

b. Maize stalks, 

c. Pearl millet ; 

d. Teosinte {JEucJilcena luxurians); 

e. Beets. (23 experiments in all.) 

40. Examination of tea and coffee substitutes. (7 specimens). 

41. Estimation of saponin in — 

a. Quillaye; 

b. LignumvitsB. 

42. Examination of arsenical wall-paper (4 specimens). 

43. Proximate analyses of cereals, including — 

a. Maize (32 specimens) j 

b. Pease (6 specimens) ; 

c. Beans (6 specimens) ; 

d. Wheat (15 specimens); 

e. Barley (1 specimen) j 
/. Eye (1 specimen). 

44. Proximate analysis corn-cob meal. 

45. Proximate analysis brewers' grains. 

46. Analyses of butter (6 samples). 

47. Examination of coloring matter in cactus and coleus. 

48. Examination of whisky for fusel oils. 

49. Examination of steam food apparatus. 

50. Analysis of so-caUed " coal economizer." 
61. Analysis of coal ashes. 

52. Examination of ^^fir sugar'' (manna). 

53. Analysis of California tobacco. 

54. Analysis of " London purple," substitute for Paris green. 

55. Analysis of gypseous marl jfrom Florida. 

56. Proximate analysis canaigre. 

57. Proximate analysis leaves and berries of Ilex glabra (Ink berry). 

58. Proximate analysis of Florida moss (Tillandsia usneoides). 

59. Proximate analysis of common boneset (Uupatorium perfoUatum), 

60. Proximate analysis of damiana {Turnera aphrodisiacctj, 

61. Proximate analysis of reindeer moss {Gladonia rangifernia), 

62. Examination of three samples of sweet-potatoes from Peru. 

63. Analysis of native wine. 

64. Analysis of hydraulic limestone. 

65. Analyses of two samples of "alkali dust" from Yakima, Washing- 
ton Territory. 

66. Analysis of bat guano. 

67. Analysis of sand used in glass-making. 

68. Analysis of coal from James River, Virginia. 

69. Analysis of slate-dust fertilizer. 

70. Ash analysis, including — 

a. M^ize (6 specimens) 5 

b. Pease (2 specimens) ; 

c. Beans (2 specimens). 

In addition to the above, there has been submitted to this division a 
large amount of correspondence in reference to matters pertaining to 
agricultural and technical chemistry, and almost daily consultations 
have been held with those who desired advice or inf ormation concerniag 
^ various matters requiring a knowledge of chemistry. 
7A 
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EXPERIMENTS IN SUGAR-MAKING FROM CORN-STALKS, SORGHUM, ETC. 

The following tabulated results of my experiments are valuable in 
this especially, that they were conducted quantitatively throughout. 

The corn-stalks were from a common field-corn, said to have been a 
cross between a yellow and white. The ears had been plucked from 
the stalks and sold in our own markets as green corn some three weeks 
before the stalks had been cut and brought to me for the makiug of 
sugar. 

The sorghum was a variety known as the Minnesota Early Amber. 
Both corn and sorghum were in a condition of vigorous growth when 
cut, the leaves being green. The seed of the sorghum was sufficiently 
mature to warrant its preservation, and indeed the last lot received 
shelled slightly upon handling. The sorghum had not been planted or 
cultivated so as to produce even a fair average in size, as will be seen 
by the results appended. 

The mill made use of iu expressiug the juice was an old sorghum-mill 
of common construction, which, through previous use and misuse, had 
been rendered quite unfit to give satisfactory results. After most of our 
experiments below given were concluded, it was repaired, so that after- 
ward its working was very much better, as will be seen by the subse- 
quent resuJ.ts given further on. 

The apparatus used iu the experiments, besides a few barrels and pails 
for holding the juice, consisted of a copper tank of the followiag dimen- 
sions: four feet three inches longj two feet three inches deep; two feet 
three iuches wide 5 a galvanized iron pan nine feet long, eight inches 
deep, three feet six inches wide. This iron pan was surrounded by a 
wooden frame of two-inch plank, so as to support the sides, and each 
pan was placed ia brick-work with chimney, and so arranged as to per- 
mit a fire to be kept below it in direct contact with the bottom. Li the 
case of the copper tank the flame played about the sides also, so as to , 
heat the contents more rapidly. The galvanized-iron pan was such as 
could readily be constructed by any ordinary tinsmith or mechanic. 

The cop]3er tank was used for defecation with hme; the galvanized- 
iron pan for evaporation. 

The process made use of iu these experiments was in its essential 
features the one recently patented by Mr. F. L. Stewart, Murrysville, 
Westmoreland County, Pa., and which has been described in the report 
of the department for 1877. 

The process in brief is as follows: After topping or stripping the corn 
or sorghum, it was passed through the mill, and when sufficient juice 
had been obtaiued it was heated in the copper tank to a temperature of 
820 Centigrade — 182o Fahrenheit. After the juice had reached this 
temperature there was added to it, with sttrriDg, cream of lime until a 
piece of litmus paper dipped in the juice showed a purple or bluish-pur- 
ple color. The heat was now raised to the boiling-point, and so soon as 
the juice was in good ebullition the fire was drawn, and a thick scum 
removed from the surface of the juice. 

After' a few minutes the sediment from the juice subsided, and by 
means of a syphon the clear liquid was decanted off, leaving a muddy 
sediment which was equal to about one-tenth to one-twentieth of the 
bulk of the juice. This muddy sediment was then drawn off by means 
of a stopcock, and filtered through a plaited-bag filter, and the clear 
filtrate therefrom was added to the liquid previously syphoned off. 

The clarified juice, which, during the above operation, is not allowed 
to cool below a temperature of 66° Centigrade, or 150^ Fahrenheit,, was 
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now emptied into the evaporating-pan, and there was added to it, with 
stirring, a sohition of sulphurous acid in water, until the lime present 
was neutralized, as was shown by the reddening of litmus paper when 
it was dipped in the juice. The evaporation was now hastened^as much 
as possible, and the juice concentrated to a sirup at a boiling point of 
108O Centigrade, equal to 226° Fahrenheit, or thereabout. 

It was the intention to concentrate the sirup still more (to a boiling 
point of 1120 Centigrade, equal to 235^ Fahrenheit), but it was found 
impracticable to do so in the evaporator, as the danger of scorching it 
was great, over a naked flame which could not well be controlled. 

When the sirup reached the density above indicated, it was drawn off 
into wooden tubs, the fire having previously been drawn from beneath 
the evaporator. 

Owing to the fact that each successive lot of stalks was a new experi- 
ment, I was unable to wait for the process of filtration of the sediment 
from the defecator to be completed, and therefore in every case lost a 
portion of the juice, which of course could have been saved in a contin- , 
uous process such as would be practically carried out. This will explain 
what is meant by the juice utilised, as compared with that obtained. 

It was intended to have still further concentrated the sirups in a 
smaller pan of galyanized iron, so arranged that by a slide the heat 
could be instantaneously removed to prevent the scorching of the sirup; 
but before this pan was completed it was found that the several tubs of 
sirup were crystallizing, and they were therefore allowed to stand; and 
the sugar was obtained by pressing out the molasses by means of an 
ordinary scrcT^^-press, the mass of molasses and sugar from the tubs 
being inclosed in an ordinary grain-bag. The sugar thus obtained was 
Very greatly improved in appearance by the addition of 5 or 10 per cent, 
of water, and stirring it into a mush, and again subjecting the mass to 
pressure, by wliich operation the adhering molasses was almost entirely 
, removed, and the sugar obtained was, in the case of sorghum, nearly 
white, while in the case of corn it was of a rich golden yellow. I may 
add that in nc^ case, either with corn or sorghum, did I fail to obtain 
satisfactory results in the way of crystallization, although, of course, the 
molasses still contains a very large percentage of crystaUizable sug^r, 
which will, at least in great part, be obtained by farther concentration. 

I omit mention of seven experiments with comparatively small quan- 
tities of corn-st;alks and sorghum, only saying that the results obtained 
were such as to fuUy warrant the more extended experiments here re- 
corded ; and it is imfortunate that the value of these experiments is 
vitiated somewhat by the imperfect apparatus employed, as also by the 
inferior material, which, however, was aU that was obtainable in this 
vicinity. It is greatly to be desired that another season may find the 
department amply equipped with all necessary means to carry these 
important questions tO|^ complete solution. 

The point which these experiments have fiiUy settled is, that there 
exists no difficuQty in making from either corn or sorghum a first-rate 
quality of sugar, which will compare favorably with thg best product 
from sugar-cane grown in the most favorable localities. 

The experiments here given clearly indicate the probability that sugar 
may be thus made at a profit, and it is desirable that nothing be spared 
ia continuing an investigation giving such fair promise of success. 
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Results of experiments in the manufacture of sugar from maize and sorghum. 



Corn-stalks, stripped and topped 

Corn-stalks, stripped and topped 

Corn-stalks (butt ends), stripped and topped 
Corn-stalks (top ends), stripped and topped . 

Sorghum, stripped and topped 

Sorghum, stripped and topped 

Sorghum, topped, but unstripped 

Sorghum (butt ends), unstripped 

Sorghum (top ends), unstripped 

Sorghum (butt ends), unstripped 

Sorghum (top ends), unstripped 

Sorghum, small stalks, stripped , 

Sorghum, large stalks, stripped 

Sorghum, small stalks, stripped 

Sorghum, large stalks, stripped 



s 

aa 



2,353 
2, 769 
3,568 
2,547 
3, 052 

2, 860 

3, 034 
1, 324 
1,322 
1, 240 
1, 126 

963 
515 
1, 623 
1,549 



1=1 ^ 



25. 29 
23. 91 
29. 04 
19.94 
37. 97 
32. 06 
36. 75 
47. 49 
43. 16 
41. 49 
34. 09 
56. 20 
58. 55 
55. 87 
58.01 



520 
597 
971 
483 
L, 099 
808 
958 
445 
398 
346 
291 
538 
299 
781 
711 



S.2 
^.^ 

o 

S 

<D 

a* 

CO 

1053 
1061 
1053 
1050 
1057 
1057 



1059 
1057 
1062 
1059 
1086 
1091 
1086 
1084 



a 
ft 

S 

•3 



74 
101 
142 

65 
146 
135 
148.5 

73 

58.5 

57 

41.5 
102 

60 
156 
158 



^1 



14.23 
19.92 
14.62 
13.46 
13. 29 
16.71 
15. 50 
16.41 
14. 70 
16.47 
14.26 
18.95 
20.00 
19.97 



In the experiments made with corn-stalks the stalks were invariably 
stripped, the tops being cut off at about the second joint. The percent- 
age of stripped stalks, leaves, and tops is given in this table : 





Per cent, of stripped 
stalks. 


Per cent, of leaves 
and tops. 


No.l 


67.57 
58. 69 
67.46 


32.43 
31. 31 
32.54 








67.91 


32.09 





In those cases where the sorghum was stripped and topped the fol- 
lowing percentage of stripped stalks and of leaves and tops was 
obtained : 



No. 5 

No. 6 

Average 




On account of the trouble in stripping the stalks, experiments were 
made with stalks unstripped, the tops alone being removed^ and these 

/ 
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expeTiments appear to prove that this troublesome operation of strip- 
ping may be avoided without any diminution of the amount of juice or 
of sugar obtained therefrom. 

Below are the results obtained from stripped and unstripped sorghum, 
calculated to the raw stalks used. 

By raw stalks is meant the stalks as they were cut id the field, leaves, 
tops, and all. 



Condition of cane. 


Average per 
cent, of juice 
to raw stalks. 


Average per 
cent, simp in 
juice. 




35. 02 
40.60 


15.00 
15.47 





From the above it will be seen that not only was an increased amount 
of juice obtained, but that this juice gave an increased percentage of 
sirup, and there appears nothing unusual in the treatment of this juice 
from the unstripped cane, nor was there any appreciable difference in 
the readiness of the simp to crystallize, nor in the character of the 
svLgSbT finally obtaiued. 

Although perhaps further experiments are desirable before consider- 
ing this point as settled, it would appear from the above that not only 
was stripping unnecessary, but that it really involved a loss in the 
amount of sugar to be obtained ; at least the above results indicate a 
difference of twenty per cent, increase in product in favor of the un- 
stripped cane. It is not improbable that tiie above result is due to the 
fact that the leaves in passing through the mDl tended to fill up the 
interstices between the compressed cane, and thus prevented the ex- 
pressed juice from flowing through between the rolls with the bagasse. 
In case of discoloration by action of moisture or other causes, it will, 
however, be advisable, and probably necessary, to strip the stalks. 

Several experiments were also made with both corn-stalks and sor- 
jghum to determine the relative value of the upper and lower half of 
the stalks, with the results given in the following table : 



Portion nsed. 


Percentage of 
jnice to stalks. 


Specific gravity 
of jmce. 


Percentage of 
sirup in juice. 




29.04 
19.94 
47.49 
41.49 
43. 16 
34.09 


1053 
1050 
1059 
1062 
1057 
1059 


14.62 
13.46 
16.41 
16.47 
14.70 
14.26 









It will be observed that ITos. 8 and 9 were the butts and tops of the 
same stalks, and were cut just after a rain, as were also l^os. 10 and 11, 
from which the rain had evaporated, and that the difference in yield or 
juice and sirup between butts and tops is nearly constant. The iucrease 
in specific gravity of the juice from butts over that from the top is also 
worthy of notice. 

From the above table the conclusion from the average results is, that 
the proportion, by weight, of sugar in the lower half of the stalk is to 
the sugar in the upper half as foUows ; com butts to com tops as 159 
to 100 ; sorghum butts to sorghum tops as 131 is to 100. As will be 
seen by reference to the first table, the stalks of both com and sorghum 
in the above experiment were divided almost equally by weight into 
,biitts and tops, so that the above proportion fairly represents the j)ro- 
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portion of yield of sugar in the upper and lower half of the cane. There 
was a marked differenee in the appearance of the juice as it flowed from 
the mill (that from the butts being lighter in color, especially in the ex- 
periments mth com), but after clarS^cation no appreciable difference 
could be observed, nor was there any difference in the product except 
the quantitative one above mentioned, which was, however, a marked 
difference. Also, there was a marked difference in granulation in favor 
of the juice from the butts. 

It is not improbable that a complete examination of the molasses ob- 
tained from these sugars may show a difference in composition, but at 
the present there has been no time to complete such analysis, and it 
seemed advisable no longer to withhold the report of what has been 
already determined. 

Eeference has been made to the very maperfect mill with which the 
juice was expressed in the above experiment. This will be obvious 
when we consider that both maize and sorghum contain a far greater 
per cent, of water even than we were able to obtaiu of juice, viz., from 75 
to 85 per cent, of the weight of the plant ; but it was thought best to 
contiuue the experiments even under these unfavorable conditions rather 
than lose a season which might be, at least, valuable vn preparing us for 
work in the followmg one, under more favorable circumstances. 

Some experiments were made with the mill which will illustrate the 
loss which, unquestionably, resulted. A small portion of millet (130 
pounds of* stripped stalks) was passed through the mill, and twenty -one 
and one-half pounds of juice obtained (equal to l(>fo percent.). The 
l;)agasse was again passed through the miQ without any adjustment of 
rolls (as that was then impossible), and seven and one-half pounds addi- 
tional juice was obtaiued (equal to 5^ per cent.) of the raw stalks. 
Besides, as was to have been anticipated, not only had we lost a large 
percentage of the juice, but it was altogether the better portion, i, e.y 
containing a much greater percentage of sugar. In this case the first 
portion of juice obtained from the mill had a specific gravity of 1.061, 
while the second portion had a specific gravity of 1.064. If now this 
difference in specific gravity of juice was proportional to the sugar con- 
tained ia it, as is doubtless the case, the iucrease of juice obtained by 
the second pressure amounted to an iucrease of 37 per cent, over that 
obtained by the first pressure ; and what was true of the millet operated 
upon was doubtless true of the sorghum and com of the reported experi- 
ments !N^os. 1 to 11 inclusive. 

A similar experiment with a smaU lot of sorghum showed that 21 per 
cent, additional juice was obtained by again passing the bagasse through 
themiU. 

These facts would seem to indicate a very important modification of 
the mills at present in use, viz., the introduction of an additional roller, 
which should subject the bagasse, as it passes through, to a repeated 
pressure, even if that pressure be no greater than that to which it has 
just been subjected. 

But I am not left to conjecture what results would or might have been 
secured by a perfect mill, from these two smaU experiments above al- 
luded to, with miUet and sorghum 5 for at the conclusion of experiment 
Ko. 11 the mill was taken apart, and it was found that the bearings had 
been in some cases entirely worn away, so that no adjustment of pressure 
upon the rollers was i)ossible. Upon providing new boxes a series of 
four experiments ^was made with sorghum, the results of which are 
given below. 

IMs sor^um wa& fuUy ri^^ eevexal days befbipe puttiag 
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through the mill, no green leaves were upon the stalks, and it was 
brought after several days of dry weather, so that the percentage of 
juice which it contained was comparatively low ^ but, as is shown by 
the specific gTavity and its yield in sirup, the increased yield from the miU 
after it was repaired was most decided and satisfactory. 

I give below the results obtained in the four experiments alluded to, 
Nos. 12, 13, 14, and 15. By reference to the first table, it will be seen 
that the average of juice obtained in experiments 12 to 15, inclusive, 
was 57.16 per cent, of the raw stalks, and that the percentage of sirup 
in this juice averaged 20.29. 

The specific gravity of the juice averaged 1.087. We have^ then, the 
result of a good mill, as compared with the one used in the first experi- 
ments, the following: 



MiU. 


Per cent, of 
juice Tin- 
stripped 
stalks. 


Specific ^avity 
of jiuce. 


Per cent, of 
simp and 
juice. 


OldmiU 


48.96 
57. IG 


1. 058 
1.087 


15.18 
20. 29 







By comparing the percentage of juice obtained and the specific gravity 
of the juice in the first and lasf experiments, it will be seen that the 
former i*esults are to the latter as 100 to 175; while if we compare the 
percentage of juice obtained and the percentage of sirup in the juice, 
the former experiments in their results are to the latter as 100 is to 156. 
This apparent discrepancy is due to the fact that when the latter exi)eri- 
ments were made it was possible for me to carry the concentration of 
the sirup to a greater density than in the former cases, and hence a 
given amount of sirup in this latter case represents a far higher content 
of sugar than in the former; but these results clearly indicate that with 
a good mill results from 50 to 75 i)er cent, greater than those obtained 
in my experiments could be confidently relied upon. 

The character of the maize and sorghum operated upon still remains 
for consideration. As has been already stated, the maize-stalks had 
been stripped of their ears three or four weeks before they were cut for 
the mill. It is much to be desired, and is contemplated in the further 
experiments, to determine whether this was the time when their content 
of sugar was at the maximum. It is by no means improbable that had 
they been cut when the grain had begun to form, and was stiU in its 
milky state, that the product of sugar would have been greater. At 
least further experiments are needed to learn at what time the stalk may 
be most profitable as a sugar-producing plant. 

Certain experiments upon record seem to establish the fact that, for 
one variety of com at least, that period when the kernel is in the nml^ 
state is the time when the content of crystallizable sugar in the stalk is 
at its maximum. But this needs the confirmation of further experiments, 
since it is a matter of great importance. It is also by no means improb- 
able that by careful selection, varieties of maize may be grown far sur- 
passing any now known as sugar-producing plants. At the present, as 
in the past, all efforts in the cultivation of maize have tended in quite 
another direction, and with results very highly satisfactory. There is 
good reason to believe that certain varieties of sweet corn may be found 
to yield a much greater amount of sugar than has been obtained from 
the common corn operated upon in the above experiments. (See Eeporfe 
I>e]^airtmmi; i^ Agriculture, 1877, page 250.) But this TmsinB a qaenriaoa 
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for future determination, if means shall be provided to carry the experi- 
ments thus far made to a satisfactory conclusion. 

It is also to be observed of the sorghum used in the above experiments, 
that it was by no means of such quality as would give the best results. 
Owing to thick sowing in drills, it had not secured full development 5 
and although further experiments are necessary to determine the methods 
of cultivation which shall give the best results in product of sugar, there 
can be no question but that these conditions were far from having been 
attained in the sample made use of in the above experiments. 

From a lot of nearly three tons the best fourth was selected, and the 
average weight of these stalks was, after being stripped, almost exactly 
one-half pound each — 195 stalks, by actual count, weighed 100 pounds — 
while the three-fourths remaining gave an average of 530 stripped stalks to 
100 pounds. There is therefore n 0 one, probably, who would hesitate to be- 
lieve that with an improved mill, and with properly grown cane, results 
fully 100 per cent, better than these published could readily have been 
secured. 

The experiment with millet, already mentioned, gave very interesting 
results, and promises to be a new sugar-producing plant of considerable 
value. In this experiment, 130 pounds of stripped stalks, of the variety 
known as pearl millet, were passed twice through the mill, the first yield 
being 21 J pounds of juice, of specific gravity 1.061, the second pressing 
giving 7| pounds of juice additional, of specific gravity 1.064. The total 
result was an amount of juice equal to 22.3 per cent, of the weight of 
stripped stalks. 

By the treatment of this juice by the process already described^ 24f 
pounds of juice yielded 2J pounds of sirup, which speedily crystallized, 
yielding an excellent sugar, which polarized 92o. 

The amount of sugar thus obtained in the first crystallization was 
fifteen-sixteenths pound^ leaving a dark-colored molasses, which would 
doubtless yield an additional amount of sugar upon a second crystalli- 
zation. 

This experiment with nullet, like those with sorghum and maize, was 
vitiated through the imperfection of the mill, but the character of the 
result attained certainly would demand further experiments with this 
plant, especially in consideration of the ease with which it is grown and 
the abundant yield to the acre. 

An experiment was also made with a new grass from Guatemala, the 
Teosinte {UucMcena luxurians), a coarse grass somewhat resembling 
maize in its habit. In the experiment 316 pounds of stripped stalks, 
which had suffered from a heavy frost, yielded 170 pounds of juice, of 
specific gravity 1.022, or 53.8 per cent, of juice in stripped stalks. Of 
this juice, 134 pounds yielded 7g pounds of very good sirup in appearance, 
but it had a bitter taste and contained no crystaUizable sugar. The 
juice was very impure, but was very readily and completely clarified 
with lime ; and although this experiment failed to show any crystalliza- 
ble sugar, it was probably due to the frost to which the stalks had been 
subjected, and this plant will therefore receive further attention another 
season. 

In the experiments with sorghum and maize it was mentioned that, 
owing to the want of a suitable vessel for concentrating the sirup, the 
proper degree of concentration which would secure the maximum amount 
of crystallization was not attained 5 but while awaiting the concentrat- 
ing pan it was found that crystallization had taken place in each one of 
the several lots of sirup, and it was therefore thought best to secure the 
first crop of sugar, and concentrate the sirup drained from these crystals. 
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Tliis v/as effected, iii the absence of a ceBtrifagal macliine, wMcli would 
lia^-e facilitated tlie operation greath,^, by squeezing out' tlie si.rii]:j by 
means of a common press, the sirup and crystallized sugar being inclosed 
in a stout grain-bag. 

This rude method not sntfieing to renio^^e the imcrystalliaed sira$> 
wholly, and leaving the sugar- crystals adhesive :&om the small quantity 
of molasses rem.aining, a small quantity of water vv^as added to the moist 
sugar, sufficient to dissolve some 5 per cent, of the sugar, and after stir- 
ring the mass about, and again subjectmg it to pressm-e, the molasses 
¥/as aljnost completely removed, and the sugar obtained in a most satis- 
factory condition in every respect, comparing most favorably with the 
best raw mgd.v of the market, as will be a,t once seen by reference to 
their very high polarization: Maize sugar, 90°: sorghum sugar, 94°; 
millet sugar, 92o. 

Moreover, the quantity of sugar tnns obtained, aithougli much below 
the maximum, was in the case of experiment !No. 10, with sorghum, equal 
to 34.6 per cent, of i;he weight of the sirup ; in the case of the sorghum 
In experiment l^o. C, to 31.3 per cent, of the sirup 5 while in the case of 
maize, in experiment .N"o. 2, the amount of sugar thus obtained was 32 
jjer cent, of the weight of the sirup. The sirup obtaiaed by expressing 
it from these sugars still has a large quantity of crystaBizabie sugar, as 
is evident by the liict that they are again gi-anulated rapidly, and they 
show a polarization of 30^ for the maize sirup and of 43° for the sorghum, 
sirup. 

Arranging, then, the results of these three experiments, Nos. 2, 6, and 
10, we have the following results : 

Experiment 'Jl^o. 10, with sorghum sirup, yielded 34.6 per cent, of sugar, 
polarizing d4P'^ 65.4 per cent, of sirup, polarizing 43"^. 

Experiment IN"o. 2, vTith. maize sirup, yielded 32 per cent, of sugar, polar- 
izing 90° 5 68 per cent, of sirup, polarizing ,3(P. 

Experiment llo. (5, with sorghnm sirup, yielded 31.3 percent, of sugar, 
polarizing 94° • 68,7 per cent, of sirup, ])olarizing 43°. 

In the other experiments varyuig results were obtained, owing to the 
reason already given, vis., tlie unequal degree of concentration of the 
sirups, and consequently a lesser product of sugar, but an increased 
j)roduct in sirup, which still contained a large amount of crystailizable 
sugar. Thus, in experiment IS^o. 4, there was obtained 14.G per cent, of 
sugar. In experiment No. 7 there was obtained 19.6 per cent, of sugar. 
In experunent B'o. 8, there was obtained 17.8 per cent, of sugar. In ex- 
pertment No. 9 there was obtained 20.9 per cent, of sugar. 

In the following table I give the degree of polarization, i, e., the per- 
centage of pure cane sugar, in the several samples of raw sugar 
obtained : 

Per cent. Per cent. 

No. 7..... 79.6 



la experimenii No. 1 

No. 2 , 

No. 3.., , 

No. 4.- 

No. 5 

No. 6 ,.„. 



88.8 

No. y. , 81.5 

No. 10 , 82.8 

No. 11 84.0 



I'lie sugars obtaine?! in. some of the above experiments were waslied 
slightly, and their ap])c;irance was gTcatly improved thereby, and the 
foilowing reauits as to polarization were obtained : 

Per cent. Per cent. 

3Sfo. 2polar.ize(l 91.2 I No. 7 polarized 89.G 

No. 4 polarized 89.6 No. 9 polarized „ 04. 

No. 6i)0larized 67,9 | No. U polaiized , 87.9 
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A small experiment, preliminary to tLose nhoYb recorded, was made 
with stalks of maize, and as it vras withiii tlie means at tlie coairaand of 
the laboratory, it was carried to a full con elusion, except only la this, that 
the stalks wei'e cut m. an ordinar;v^ hay-cutter, then beaten in a mortar, 
and the juice expressed by a small hand-])ress- 

The amount of juice thus obtained was less in amount and poorer in 
quality than could have been obtained by the use of a good machine, 
but owing to the completeness of tlie results this small experiment has 
considerohle value as indicating "what may be done on a more generous 
scale and with the necessary\appliances. In this experiment 28.18 
pounds of raw stalks were taken, which gave of stripped staiks 19.08 
pounds. From these stalks there were obtained 8.43 poimds of juiee of 
a specific gravity 1.0G5. 

This juice, afitir clarification and evaporatiois, ga-ve an excellent sinip 
which, was concentrated to a boiling point of 112^ Centigrade, equal to 
234° Fahrenheit, and this sirup speedily crystallized, and yielded of 
excellent sugar .55 pound, and of molasses .28 pound. 

Accordiug to the above result, one ton of raw stalks would have 
yielded of sugar 39.03 pounds, and of uiolasses 10.87 T)ounds. 

As has been already said, there is no doubt but that a more thorough 
removal of the juice from tlie stalks vi^oui<l Jiearly, if not quite, have 
doubled the above yield, but the experiment is valuable as showing the 
facility with which a very large percentage of crystallizable sugar may 
be obtained from the sirui>, amounting in this case to what would be 
regarded as an excellent result, even when workii^g with sugar-cane, 
xiz., almost exactly two-thirds the entire weigiit of sirup obtained as 
crystallized sugar in the first crop of crystals obtained from the sirup. 

The above experiments, although confessedly far from being complete, 
have at least established the fact that there is no trouble in making 
sugar from com and sorghum, and they have this merit also, that every- 
thing has been done quantitatively, so that each, may see for himself 
where there is room for improvement, and can calculate with some de- 
gree of accuracy the probable yield per acre of these crops in sugar, and 
the cost of manufacture. 

An experiment was also made mth a small lot of sugar-beets, received 
from F. 13. Curtis, of Charlton, Saratoga County, ISl'ew York, tJie object 
being to learn whether tlie process for the preparation of sugar from 
corn and sorghum, as above described, was applicable to beets; 14.6 
pounds of sugar-beets were gi'ound up, and 7.87 pounds of juice were 
expressed, halving a specific gravity of 1.080. This juice yielded a sirup- 
which crystallized readily within tv/elve hours, and yielded .61 pound of 
sugar, which polarized 91.7° and .58 pounds' of sirup, from which an 
additional quantity of sugar may doubtless be obtained. 

Still another experiment was made with a larger sample of sugar- 
beets and the result was the easy production of sugar of a very dark 
color, but which was easily refined, and in this dark condition polarized 
91.5 per cent. 

The molasses expressed from the above maize and sorglmm sugars, 
owing to want of space in the laboratory for storing the' several tubs 
containing it, was added together as follows : 

Tub A, from maize, InTos. 2, 3, 4. 

Tub B, from sorghum, Kos. 6, 7, 8, 9, 10, 11. 

Tub C, from sorghum, liTos. 12, 13, 14, 15. 

]S^o. 1, Irom. maize, and ITo. 5, from sorglmm, wore kept apart, these 
sirups having been somewhat scorched in their manufacture. 
A second crop of sugar continued to form in these lots A, B, and 0, 



REPORT OP THSV CHEMIST. 



107 



and after carefully removing these crystals of sugar, an examination 
wa§ made of the molasses, in order to determine its purity and the 
narare of those substances present besides cane sugar, water, and 
inverted sugar. 

The following analyses represent the composition of these samples of 
molasses, both as to its proximate constituents and also the constituents 
of the ash: 



Proximate analyses of molasses from sorghum and maize sugars. 



Constitnents. 


Com, A. 


Sorghum, B. 


Sorghum, C 




Per cent. 
32. 64 
32. 93 
. 9.08 
21.83 
4.06 


Per cent. 
33. 25 
31. 81 
9. 77 
21. 24 
4. 90 


Per cent. 

22. 68 
52. 75 

5. 51 
16. 32 

3. 33 








Ash 






100. 59 


100. 97 


100. 69 


Analyses of the ashes of molasses from sorghum and mxiize sugars. 


Constituents. 


Com, A. 


Sorghum, B. 


Sorghum, C. 




Per cent. 

4.06 


Per cent. 
4. 90 


Per cent. 

3.33 




.38 
2. 18 
5.70 
.97 
38. 98 
8. 02 
41. 38 
2. 39 


2. 86 
3. 96 
3. 90 
1.04 

24. 39 
7. 00 

52. 50 
4. 36 


4.60 
7. 51 
3. 06 
Trace 

19.01 
7.35 

55. 55 
2.92 


















100. 00 


100. 00 


100.00 



A small portion of the molasses, A, B, and C, was submitted to alco- 
holic fermentation, the alcohol obtained by distillation, and the resulting • 
product, which in each case closely corresponded to the sugar present 
in the different molasses, was filtered through bone-black. 

By the above process was* obtained in each case high wines quite free 
from fasel oils, containing 38 to 40 per cent, of alcohol and possessing 
peculiar but not disagreeable properties. 

It is obvious that in the manufacture of sugar from corn-stalks and 
sorghum the skimmings from the evaporator may be thus readily utilized 
in the preparation of high wines or vinegar. 

SORGHUM SUGAR-aUM OR ZUCKERSCHLEIM. 

The large class of gummy bodies has been almost universally divided 
into two groui)s, the gums proper and the vegetable mucilages. In 
German chemical literature these groups are called, respectively, Gummi 
and Schleime. Sachsse, in his Chemie und Physiologie der Farhstoffe 
Kolilehydrate und Proteinsubstanzm^ distinguishes them by the follow- 
ing characteristics: 

The Schleime, histologically, are more nearly related to ceUulose than 
the gums are, being derivatives of the ceU membranes for the most part. 

The Schleime are distinguished by their relation to iodine, by which 
they are colored blue or violet. 
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The Sclileime give on oxidation with H NO3 oxalic acid, but no mucic 
acid. 

The Gummi are never colored blue by iodine or iodine and acids. 

The Gummi give, on oxidation, with H!N"03 mucic acid. 

The two groups, therefore, although so similar in exterior appearance, 
are easily distinguished by these striking characteristics. 

One other peculiarity may be added that, as far as has been investi- 
gated, the Schleime possess no optical activity, while the gums, as a rule, 
are quite the reverse. 

The gum which has been extracted from the sorghum molasses is 
plainly to be classed, from its reactions and qharacteristics, among the 
vegetable mucilages, although it agrees with no hitherto-known member 
of that class. It gives oxalic acid and no mucic acid on oxidation, is 
colored blue by alcoholic iodine and hydrochloric acid, and is optically 
inactive. 

Its extraction and preparation in a pure state was carried out as fol- 
lows : 500 grams of the molasses were dissolved in a half litre of water, 
and to this sufficient 95 per cent, alcohol added to make the resulting 
liquid 80 per cent, alcohol. This caused a precipitation of the gum, 
while the sugar and much coloring matter remained in solution. The 
precipitated gum was washed with 80 per cent, alcohol by decantation 
until the supernatant liquid showed no coloration. The gum, after the 
evaporation of as much as possible of the adhering alcohol, was dis- 
solved in a little water, and the solution, which was of inky blackness, 
warmed for a short time with purified bone-black, was filtered through a 
hot ribbed filter. The resulting filtrate was of a straw-yeUow color, and 
on precipitation by alcohol gave a flocculent snow-white gum, which was 
washed alternately by 80 per cent, alcohol, 95 per cent., and absolute 
alcohol, and then on a cloth filter with absolute alcohol and ether. The 
first attempt to dry the gum, on removing it from the filter, was a fail- 
ure. Over sulphuric acid it shrunk up to a gummy, black, oxidized mass 
which was striking in comparison to the snowy whiteness of the original 
substance. It was found necessary to wash very thoroughly with abso- 
lute alcohol and ether on the Bunsen pump, and then to dry rapidly in 
a stream of C O2 at common temperatures, breaking up the lumps which 
formed Irom time to time. 

The gum so prepared is a white powder, easily oxidizing on expo- 
sure to the air and turning black. It is somewhat deliquescent. Under 
80 per cent, alcohol it may be preserved indefinitely as a snow-white 
substance. In aqueous solution it separates on standing, a thick scum 
or i^in forming on the surface. This scum is not colored in any way by 
iodine, and appears to be some decomposition product of the original sub- 
stance into a true gum, like tragacanth. Such a decomposition has been 
suspected in other vegetable mucilages. 

Owing to the difficulty of obtaining the gum dry in a condition fit for 
analysis, no combustion has been made. It contains a small amount of 
ash. Below are some of its reactions in aqueous solution : 
C2H6O Precipitates flocculent. 

Na O H Precipitates flocculent. 

H CI Clears up a turbid solution. 

Pb (C2 H3 02)2 Heavy precip. 

Pbg O2 (C2 H3 02)2 Light precip. 
HNO3 Oxidized to (COOH)2 

Fe2 Clfi > T^-r 

HgCl2 po precip. 

Tannic acid No precip. 
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Permanganate Eapid oxidation. 

Ag N O3 Heavy precip., reddens by light. 

K EU O n Flocky precip. 

Ammon. acet. zinc. Heavy precip. 

Ba O2 H2 Heavy precip. 

Cu (G2 H3 02)2 Precip. sol. in excess. 

Cochineal solut. Purple flocky precip. 

Fehling solution, Gives a flocky precip., soluble in an excess, but 
reducing only slightly, even on long boiling, and 
that probably owing to a trace of sugar in the 
gum. 

As has been said before, the gum is colored bright blue by iodine and 
acids, but only under certain conditions. It must be in a dry state be- 
fore adding H CI, and the iodine must be in alcoholic solution. A 
solution of K I and I in water gives a violet coloration. In this respect 
the gum agrees perfectly with quince mucilage, which gives the same 
reactions with iodine peculiar, it seems, to these two substances. 

That it does not rotate the ray, of light shows that it is quite different 
from any of the true gums, which are aU optically active, dextrin, which 
it resembles in many other respects, having a specific rotation of -1-2.350. 

In a pure condition it has no odor, but the alcohol which is decanted 
from it in the process of washing has a powerful odor similar to ginger- 
bread, and from this smeW the alcohol cannot be purified by distilla- 
tion. It seems to be identical with the disagreeable odor of the alcohol 
distilled from the sirup, and to it is due, perhaps, the disagreeable 
taste sometimes perceived in sorghum sirups. 

Analogous experiments with cane molasses show that the same or a 
similar gum is present in cane, but in a very much smaller amount. 
Whether the gum is already formed in the plant at the time of expres- 
sion of the juice is a question still open, but from analogy we might 
reason that there is at least a time at which we should express the 
juice from the canes to obtain a minimum of gum. method for 
the removal of the gum after its actual formation seems possible. A 
quantitative estimation by Mr. WeUtngton shows that there is about 9 
per cent, of the substance in the sirup on which we have worked. 

The following reports received by the department duriag the past 
year will show the practica^l results thus far secured in the production 
of sirup from sorghum. These results are arranged according to yield 
per acre. 

1. EdgarBeebe,LaFayette County, Wisconsin, 320 gallons good, clear 
sirup. 

2. J. W. Henry, PikeviUe, Bledsoe County, Tennessee, 275 gallons 
heavy sirup. 

3. Peter Spear, Bledsoe County, Tennessee, 275 gallons. 

4. C. A. Harrison, Van Suren, Michigan, 260 gallons, very fine, on sand 
loam ; 235 gallons, good, on heavy clay 5 232 gallons, good, on hght 
loam. 

5. J. B. Brown, Kedwood County, Minnesota, 220 gallons dense 
sirup. 

6. H. P. L. Lagenhadt, Miami County, Ohio, 173 gallons. 

7. Wm. B. Simpson, Laclede County, Missouri, 170 gallons. 

8. H. J. Mallory, Levanna, Cayuga County, I^ew York, 1G7 gallons 
extra sirup. 

9. John Higinbotham, Eichland County, Wisconsin, 160 gallons 
good. 
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10. 0. O. Peaison, McHenry County, Illinois, 160 gallons, fine quality. 

11. E. W. Stewart, Erie County, New York, 150 gallons. 

12. J. J. W. Smith, Marshall County, Mississippi, 145 gallons. 

13. H. Silver, Pope County, Minnesota, 144 gallons. 

14. J. S. Thompson, Cumberland County, New Jersey, 144 gallons. 
The average of the above returns is a little more than 200 gallons of 

sirup from an acre. The sorghum, giving these results was in every 
case the Minnesota Early Amber. Ten different States are included 
in the above returns. There is, therefore, no reason to doubt that 
with ordinary care the production of sirup may be equal to at least 200 
gallons to the acre, and by proper means in its preparation at least 8 
pounds of sugar to the gallon may be secured, or 1,600 pounds of sugar 
to the acre, besides the molasses, which would amount to 800 or 1,000 
pounds more. 

ANALYSES OF CANE,. MAIZE, AND SOROHUM SUGARS. 

I give below for comparison the results of analyses of several sugars 
received at the department from different sources. These are all open- 
pan sugais, similar to and comparable with the sugars made at the 
depaxtment from maize and sorghum. 

No. 1. Tahiti, from sugar cane. 

No. 2. Porto Eico, from sugar cane. 

No. 3. New Orleans, from sugar cane. 

No. 4. Maize, from F. L. Stewart, Murrysville, Pa. 

No. 5. Maize, from F. L. Stewart, MurrysviUe, Pa. 

No. 6. Sorghum, from L. C. Mattox, Homerville, Ga. 

No. 7. Sorghum, from William Hughes, Dupont, Ga. 

No. 8. Sorghum, from F. L. Stewart, Murrysville, Pa. 



Number of analysis. 


Sucrose. 


Inverted 
sugar. 




Per cent 
87 

89 
84 
89 
82 
94 
91 
83 


Per cent. 
6.86 
7. 47 
9. 78 
7. 28 
7. 95 
2. 58 
5.08 
11. 03 








No. 5 


No. 6 


No. 7 







It will be observed that the sugars from corn and sorghum compare 
favorably with those fr'om sugar cane in the above list. 



ASH ANALYSES OF SUGAR CANES FROM DEIMERARA AND OF SORGHUM 

(EARLY A3IBER). 

No. 1. Plant cane, fr om Demerara. 
No. 2. Eattoon cane, from Demerara. 
No. 3. Eattoon cane, from Demerara. 

No. 4. Early Amber sorghum, from Eiggs's farm, near Washington. 
No. 5. Early Amber sorghum, from Montgomery County, Maryland. 
No. 6. Sorghum, from Tenjiesi^ee, 
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Constituents. 


No. 1. 


No. 2. 


No. 8. 


No. 4. 


No. 5. 


No. 6. 




Per cent 
20. 28 
17. 03 
5. 05 
7. 11 
1. 32 
5. 96 
24. 47 
18.78 


Per cent. 

34. 90 
1. 55 

19. 73 
1. 96 
1. 76 
6. 07 

32. 31 
1. 72 


Per cent. 
35. 54 

1.59 
18. 50 

2. 04 
.1. 80 

5. 86 
32. 91 

1. 76 


Per cent. 
8. 97 
3. 91 
5. 55 
3. 64 
13. 49 
10. 47 
49. 66 
4.31 


Per cent. 
2. 93 

13. 24 
11. 70 

4. 50 
9. 00 
10. 28 
33. 77 

14. 58 


Per cent. 
18. 36 
39 
4.85 
11. 98 
24.95 
13. 70 
25.70 
.43 






100. 


100. 


100. 


100. 


100. 


100. 


1.58 
5.49 


2. 42 
1. 08 


2. 46 


1. 79 
17. 09 


1.59 
11.88 


1.63 
14.07 







SUaAR-BEETS. 

During tlie year 1878 there were sent out fix)m. the Department the 
following varieties of sugar-beet seed, viz : 
Lane's improved, from Eockford, 111. 
White red-top, from Yilmorin & Co. 
White small-rooted, from Yilmorin & Co. 
Silesian green-top, from Yilmorin & Co. 
Yilmorin's improved, from Yilmorin & Co. 

A circular-letter was sent after the several parcels of seed, requesting 
replies to the following questions: 
1st. Time of planting. 
2d. Depth of plowing. 

3d. Quantity of seed used per acre or fraction thercofi 

4th. Distance of rows from each other. 

5th. Distanc<3 between beets in the row. 

6th. Time of harvesting.- 

7th. The nature of the soil and subsoil. 

8th. What kind of manure was applied ? 

9th. Had the ground been previously weU manured ? 

10th. Are you in the habit of raising root crops every year? 

11th. Did th(i drought at the end of June and beginning of July per- 
ceptibly interfere with the sugar-beets % 

12th. What is the cost of raising sugar-beets ? State cost in money 
value, if known, or your opinion of cost, as compared with other root 
crops. 

13th. Have the beets suffered from fi?ost ; and, if so, at what date? 
14th. What other crops, if any, suffered from the same frost? 
15th. Have insects infested the sugar-beet crop ; and, if so, what kind? 
16th. What other peculiarities did you observe regarding this special 
crop? 

17th. What quantity in weight of beets did you harvest per acre? 

An invitation was also extended to those raising the beets to send 
specimens to the department for analysis. 

In reply to this invitation there have been received fifty seven speci- 
mens of beets, the analyses of which are given hereafter. 

Of the filty-seven sending beets forty-nine sent replies to the above 
questions concerning their culture. 

EepLLes to the above list of questions were received from fourteen, 
from whom no samples of beets have been received for analysis. 

Eight of those sending beets for analysis have as yet failed to reply 
to the questions. 

The results of the analyses were in every instance forwarded to those 
sending the beets, and these results are tabulated below« 
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Analyses of 

[These analyses are arranged according 



9 Name of experimenter. 



E. H. Hands 

Aug. Stevens 

S.KRittaU 

F. D. Curtis 

J. L. Packer 

H. B. Sheldon 

Mrs. A. G. Smoot. , 

F. J. White , 

Henry Wild 



Township. 



Monument , 

Blue Hill 

Dresden 

Charlton 

Coming 

Covelo 

Mitchell's Station . 
South Deerfield... 
Sarcoxie 



County. 



El Paso . . . . . 

Hancock 

Lincoln 

Saratoga 

Steuben ..... 
Mendocino . 
Culpeper... 
HockiiLgham 
Jasper ... 



U2 



Colo. 
Me.. 

.do... 
N. Y. 
-do... 
Cal.. 
Va... 
N.H. 
Mo.. 



Character of soiL 



Rich dark loam. 

Sandy loam 

Claj loam 

Sandy loam 

do 

Dark red loam. . 

Light loam 

Black loam 



Character 
of subsoil. 



Clay . 
..do .. 
..do .. 



Heavy red 
H^dpan . 



F. "W. Smith.... 
W. D. Curtis. .. 

J. B. Meeban 

D. W. Nason 

W. H. Hopkins. 




Knox . ... 
Orleans . . 
Pierce . . . 
Rockingham 
Providence. 



Me.. 
N.T, 
Wis . 
N.H. 
R. L. 



Sandy loam. 



Hardpan . 



Clay loam 

Sandy clay loam. 
Sandy loam 



Clay 

Hardpan 

Yellow.. 



G. W. Bell 

Nathan Jewett 

W. A. Mohler 

F. W. Greening 

J. L. Packer 

Mrs. A. G. Smoot... 

Edw. Daniel 

J. L. Packer 

G. R. Horsey 

Nathan Jewett 

C. B. Hartman 

F. Raymond , 

S. I. Soc. D. Indust. 

Nathan Jewett , 

A. W. Shaffer , 



Vineland 

New London 

Hamburg 

Cadmus 

Coming 

Mitchell's Station 



Farm and Garden Club 

Peter Henderson 

....do 



Coming 

Bath 

New London , 

Weaver's Station. 

Sioux Falls 

Providence 

New London 

Raleigh 

Bloomington 

New York 

...do 



Cumberland 
New London 
Shenandoah 

Lincoln 

Steuben 

Culpeper 

Fairfax 

Steuben. . 
Sagadahoc .. 
New London 
Duke 



Providence 
New London 
Wake.— 



Oneida 

New York . 
....do 



N.J 

Conn 

Va. 

Kans 

N. Y. 

Va... 

-do... 

N.Y. 

Me.. 

Conn 

Ohio. 

Dak. 

R. L. 

Conn 

N.C. 

Idaho 
N. Y. 
do .. 



Gravel loam... 

... .do 

Light gi-avel . . 

Black loam 

Sandy loam.... 
Dark red loam. 

Sandy 

Sandy loam.... 

do , 

Gravel loam... 
Sandy loam.... 

do , 

do 

Gravel loam..., 
Clay , 



Gravel loam. , 



do 

D. Landreth & Son. , 

....do.. 

do 

.do 

....do , 

...do , 



....do. 

.do. 



....do. 



..do. 
..do. 



.do. 
.do. 



-do. 
.do. 
..do- 



-do. 
.do. 
.do. 



....do 

Philadelphia . 
....do 

...do 

....do 

...do 

....do 



..do . 
..do . 

..do. 

..do . 
..do. 

..do . 

..do . 
..do . 

..do . 
.do . 
..do . 

.do . 
.do . 
..do. 



.do 

Philadelphia 

....do 

....do 

....do.... 
....do.... 
....do .... 



..do. 
..do . 

..do. 

..do. 
..do . 

..do . 

..do . 
..do . 

. do . 
..do . 
..do. 

-do . 
.do . 
-do. 



do 
Pa. 

do 
.do 

do 

.do . 

.do . 

.do. 
.do . 

.do . 

.do . 
do . 

do . 

do . 
.do . 

.do . 
do . 
do . 

do . 
do . 
do . 



Gravel 

do ... 
Clay .. 

do ... 

do ... 
Heavy red 
Clay 
..do... 



Gravel 

Sandy clay 



Yellow. 
Gravel . 



Clay. 
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mgar heets, 

to percentage of angar in jnice.] 



Kind of manure 
applied this 



None 

Bam-yard .... 

...A6 

Old bam-yard. 

None 

Bam-yard .... 

....do 

....do 

None 



No. 
Teg 
-do. 
No. 

do 

SHghtly 
do . 



Bam-yard . 



None 

Bam-yard 

do 



Night-soil, &.O. . 

Bam-yard 

do 

None 

....do 

Bam-yard 

....d6 

None 

Kotten seaweed 

Bam-yard 

None 

Bam-yard 

....do 

....do 

Ashes and 

night-soil. 
None 



Yes... 

.do 

.do .... 
No.... 
Yea... 
No.... 
Yes... 
.do ... 

Yea'" 
No.... 



No..-, 



Silesian Green-Top . . 
Vilmorin's Improved . 

White Green-Top 

White Small-Eooted . 

Vilmorin's Improved . 



No.... 
Yea... 
No.... 



No.. 
Yea. 
No.. 

Yes. 



Kind of seed sown. 



^9 
o o 



Vilmorin's Xmprored . 
— do 



12. 
16. 
IL 
10. 
6. 
19. 
18.5 



White Eed-Top. 



19.5 



White Small-Eooted . 
Lane's Improved 



13. 

43.5 

27. 



White Green-Top. 
Lane's improved . . 



30. 



White Small-Rooted 



Lane's Improved. . 



Silesian Green-Top . 
Lane's Improved 



Silesian Green-Top . 



Improved White Sugar 
Improved Kimer's Yel- 
low Globe Mangel. 
Improved Norbitan 

Giant Mangel. 
White Improved Vil- 

morin. 
White German Green- 
Top. 

Vilmorin's Improved 

White. 
White Improved Elec- 
toral. 

White Improved Im- 
perial. 
White Silesian Bed- 
Top. 

White Breslau 

White Improved Im- 
perial. 
White Improved.Eleo- 
toral. 

White Silesian Sugar . . 
White Silesian Gray- 
Top. 

White Silesian Green- 
Top. • 
Womgelburg Sugar. . . 
White Improved Im- 
perial. 

White Magdeburg 

Quedlinburg 

White Sileaian* Sugar 
Eed-Top. 

White Magdeburg 

Lane's Improved 

White German Green- 
Top. 

• This juice had no effect upon polarized light 

3 J^x^n 



o o 

1^ h 



81 



10 



42 



.94 
.55 
1.10 
1. 38 
2. 21 
L41 
LOl 
2.39 
L 11 
2. 23 
.97 
1. 25 
2. 00 
1. 
1. 50 
5. 12 
1. 81 
1. 26|60. 



«w 9 



20. 01 
17. 28 
15.82 
72 15. 42 
12.27 
IL 52 
11. 47 
IL 32 
10.93 
10.80 
10> 20 
9. 09 



56 



L6 



3. 00 
3. 40 
1. 50 
2. 53 
5.79 
10. 34|66. 
1. 95 67. 
3. 10 76. 
2. 27 71. 
4. 2^i,60. 
1. 78 75. 



8.28 
7.24 

6.39 

L41 

L84 

1. 76 

L 53 

1. 

L52 

4. 15 
2. 02 

2.40 

1. 

8. 10 

2.65 

2. 42 
L 90 

1. 93 
1. 91 
2. 33 

L 88 
2.54 
3. 31 



4L 67 
78.51 
77.62 

73.79 

60.51 

58. 53 

63.43 

65.36 

7L90 

65. 30 

64. 78 
69.32 

65.92 

71. 31 
77. 05 



72. 29 
70. 45 

73. 01 
70. 78 
T2. 33 

62. 62 
76. 85 
77.25 



2.57 
4.77 
L 97 
2. 77,. 
2. 4ffi 
4.57 
2.94 
3. 21 
6.40 
2. 
2. 12 
3. 10 



9. 02 3. 50 



8. 18 
8. 07 
7.64 



3. 32 
2. 87 
3.64 



7. 43 4. 05 
7. 27 1 7. 17 



7.10 



6. 90 
6.64 
5.40 
4. 91 
4. 57 
4.56 
4. 37 
4. 18 



3. 12 



3. 76 
3.24 
4. 11 
4. 18 
3. 51 56. 
4. 11 52. 
4. 16 51. 
7. 27 86. 
4. 04i3. 12!56. 
3. 12i3. 72145. 
2. 95 7. 34 28. 
2. 67 3. 45 43. 



2. 18 
2. 01 

1. 

8.42 

7.78 

7.71 

6.83 

5.86 

5. 69 

5. 31 
5. 31 

5. 01 

4. 94 
4.91 

4.84 

4. 62 
4.52 

4. 52 
4.35 
4. 

3. 95 
3. 87 
3. 56 



3. 71 



4. 

3. 74 
3. 08 
2.67 
3. 71 
3.93 
3. 

3. 00 
2. 80 



2. 39 



2. 93 

03 
3.55 

07 
2. 80 
3. 10 

2. 48 

2. 51 

3. 39 



37.01 
37.93 

17.82 

69.24 

7L64 

74. 28 

64.80 

59.86 

64. 81 

63. 89 
65.47 



3.5258. 73 



67.39 



2. 92,62. 71 



62. 29 

60. 39 
56. 01 

59. 55 

60. 84 
58. 28 

6L 43 
60. 66 

5L 22 



ew P 



8. 46 
8.84 
11.64 
8. 13 
6. 66 
6. 66 
5.25 
8. 33 
6.17 
8. 21 
7. 32 
5.26 
5. 98 
5. 15 
4. 32 
5. 97 
4.70 
4. 

4. 02 
3. 76 
3. 27 
3. 76 

2. 56 
3.34 

3. 09 
2.91 
2. 82 
3. 

2. 22 
1. 78 
2.02 



1. 103 90. 36 
L 100!90. 22 
1. 079' 9L 37 
1. 080|85. 87 
1. 07192.49 
1. 072 86. 00 
1. 063 84. 80 
1. 063 82. 80 
1. 079i73. 40 
L 060 67. 77 



1. 71 
1. 56 



5. 09 

4. 55 

4. 89 

4.05 

4. 21 

3. 72 

3.44 
3. 68 

3. 30 

3. 5! 
3. 79 

3. 34 

3. 34 
3. 17 

3. 30 
3. 08 
3. 13 

2. 47 
2. 97 
2. 75 



Z/2 



1. 055 
L 056 
L 057 
L 050 
L051 
L049 
L 053 
L 072 
1. 050 
L051 
1. 050 
L 043 
1. 043 
L 040 
1. 042 
L044 
1. 

L 035 
L 

1. 056 
1. 030 

1. 145 
L 023 
L 026 

1. 030 

L 055 

L 050 

L 047 

1.047 

L046 

L042 



86. 65 
85. 51 
77.03 
79.10 
78.58 
82.24 
78.42 
78.49 
63.57 
73.57 
83. 05 
59.60 
85.20 
79. 12 
t.64 
62.94 
72.44 
79.17 
94.37 
74. 72 
45.83 

87.77 



L040 



L 034 
L 038 



1. 037 
1. 038 



L 038 
L 033 
1. 035 

1. 033 
1. 
1. 034 



70. 25 

70.13 

7L48 

65.44 

71.72 

68.30 

74.67 
6ai9 

6L29 

1.13 
80.96 

67.42 

68.66 
74.72 

70. 27 
66. 34 
74. 89 

1.47 
7L40 
7L94 



total solids in juice = 30. 3?> y^or <«wt. 
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Analysis, of sugar 



Name of experimenter. 



D. Landreth & Son. 
....do 



W. M. Bryant 

C. r. Calef 

J. A. Camp 

J. Fin son 

Far., Gar., and For. Club. 
C. Etapgood. 



Isbell, Pago Sc Loyd . 

K. Parent 

E.. Prince 

G. A. Ruasell 

G. Wingate, jr. . . , . . . 

J S. Morton... 

E, H. Pray.... 

J. D. MaUett... 



Township. 



Philadelphia . 
do 



Industry . 
Saco 



Hartland 

Gunnison — 
Hot Springs. 



Eipon ■ 

ShelbyviUe.. 
Bangor 



Avon 

Nebraska City - 

Bristol 

Topsham, 



County. 



Philadelphia 
— do 



Franklin . . . 

York 

Erie 

Somerset. . . 
San Pete . . . 
Eed Bluff . . 

Jefferson. . . 

Shelby 

Penobscot.. 
Kennebec . . 
Livingston . 

Otoe 

Lincoln . . . . 
Sagadahoc . 



Pa., 
.do . 



Character of soil. 



I Chflracter 
i of BubsoiJL 



Me .- 
.do .. 

Oliio-I 
Mo-. 
Utah ! 
M.T 

W.Ya 
Ky .. 
Mo-, 
.do... 
N. Y. 
l^ebr 
Me., 
.do... 



Giavel loam 

Sandy loam Cla;^ 

Black loam j Sandy clay 

Deep loam i Gravel 

Sandy loam \ 

Clay and sandy j 

loam. 

do 

LimCvStone loam 

Clay loam 

Clay and gravel . 
Gravel loam 



Gravel 

Clay and gravel. 



Limestone. 

Clay 

..do 



Clay . 



heets — Continued. 
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Kindof manure 
applied thia 
year. 



Bam-yard . 
yompost . . . 

NOTLQ 

Bam-yard . 

..-.do 

....do 



-...do 

Old bam-yard.. 

— .do... 

....do 

None 



Bam-yard, <fec.. 
....do 



w3 



Tes. 
.do .. 

iS^o . . 
Tes . 
No.. 
Yea . 



do . 
.do . 

do . 
.do . 
Slightly 

Yes" 
.do.- 



Kind of seed sown. 



o 



•7; o 



O ?5 ; ej-)^ 



TVliite Brealau 

Carter's Prize Nurs- 
ery Sugar. 



is 

. - - - i ^ 



o . 

bo 



c3 © 



^.5 I 



10. I 
4. 5i 



1. 8g'g0. 20' 3. 08 2. 6953. ?S 2. 13 1. 029 
2.73 71.90: 2.70 2.84 48.74 2.021.027 

i I ! 



P-l ^ 



12. I 5: 
^20. I CO' 
! 9.5; 76 
il8. 5:....' 



73. 47 

74. 53 



2n: 

17. 5j 



...I 
70| 
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Qiiality of sugar heets. 



Nmnber of specimen. 


Mean weight of root 
in pounds. 


Per cent, of juice in 
root. 


Per cent, of sugar in 
soluble matter of 
juice. 


Per cent, of sugar in 
juice. 


Per cent, of sugar in 
root. 


Per cent, of root be- 
low leaf -marks. 


Specific gravity of 
juice. 


Kind of manure ap- 
plied this year. 


Best 5. 

3 

1 

4 

11 


1.10 
.94 
1. 38 
2. 21 
.97 


73. 64 
42. 26 
52. 72 
54. 30 
71. 80 


88. 93 
88. 62 
84.77 
83. 30 
82. 79 


15.82 
20. 01 
15.42 
12. 27 
10. 20 


11.64 
8.46 
8. 13 
6. 66 
7. 32 


91. 37 
90. 36 

85. 87 
92. 49 

86. 65 


1. 079 
1. 103 
1. 080 
1. 071 
1. 055 


Bam-yard. 

None. 

Stable. 

None. 

Stable. 

No report. 
Do. 

Night soil and ashes. 

None. 

No report. 


1. 32 








8.44 


89. 35 




Poorest 5. 

18 

29 

31. 

ih::::::::::;::::::: 










1. 26 
2. 27 
1. 78 
1. 95 
4.23 


60. 34 
71. 13 
75. 93 
67. 38 
60. 54 


50. 34 
45. 61 
43. 62 
36. 51 
28. 67 


7. 27 
3.12 
2. 67 
4.18 
2. 95 


4.39 
2. 22 
2. 02 
2. 82 
1. 78 


78. 49 
94. 27 
45. 83 
72.44 
74. 72 


1. 072 
1. 036 
1. 030 
1. 032 
1. 056 


2. 30 








2.65 


73.15 















The roots in the above list which come up to the requirement for a 
good sugar-beet, as regards the amount of foreign matter which accom- 
panies the sugar in the juice, viz., not more than 20 per cent, of the total 
matter in solution, are the following, placed in the order of their com- 
parative value: 

No. 3, which contains 88.93 per cent, of sugar in soluble matter of the juice. 
No. 1, which contains 88.62 per cent, of sugar in soluble matter of the juice. 
No. 4, which contains 84.77 per cent, of sugar in soluble matter of the juice. , 
No. 5, which contains 83.30 per cent, of sugar in soluble matter of the juice. 
No. 11, which contains 82.79 per cent, of sugar in soluble matter of the juice. 

. Next to these in value are /owr specimens, which contain more than 20 
per cent, and less than 25 per cent, of impurity in the soluble matter of 
the juice, viz: 

No. 7, which contains 79.60 per cent, of sugar in the soluble matter of the juice. 
No. 10, which contains 78.38 per cent of sugar in the soluble matter of the juice. 
• No. 2, which contains 78.37 per cent, of sugar in the soluble matter of the juice. 
No. 8, which contaias 77.91 per cent, of sugar in the soluble matter of the juice. 

The poorest five specimens are Kos. 18, 29, 31, 27, 30, and compare 
with the best five as follows: 

No. 18, which contains 50.34 per cent, of sugar in the soluble matter of the juice. 
No. 29, which contains 45.61 per cent, of sugar in the soluble matter of the juice. 
No. 31, which contains 43.62 per cent, of sugar in the soluble matter of the juice. 
No. 27, which contains 36.51 per cent, of sugar in the soluble matter of the juice. 
No. 30, which contains 28.67 per cent, of sugar in the soluble matter of the juice. 

It is greatly to be regretted that we have been unable to secure full 
returns from those who sent beets for analysis, since the cumulative tes- 
timony thus secured from sections so remote would, from the large num- 
ber of beets analyzed, have given us substantial data for conclusion as 
to several points of very great practical importance. 

The follo^dng conclusions, however, appear obvious from the above 
results: 

1. The best five samples received were in three cases manured with 
stable manure, while the other two received no manure or fertilizer 
whatever. 
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2. The best five, as will be seen, grew almost entirely below the sur- 
face, the average of the five giving 89.35 per cent, below ground, as 
compared with the poorest five, the average of which gave 73.15 per 
cent, below ground. 

3. The smaller roots gave better results than the larger, since the first 
five samples averaged 1.32 pounds, while the poorest five averaged 2.30 
pounds each. 

PERUVIAN SWEET POTATOES. 

The following results were obtained in a partial examination of speci- 
mens of sweet-potatoes sent from the valley of the river Chira, Depart- 
ment of Piura, Peru, by S. C. Montjoy, United States consul, Lambaye- 
que. Peru. 

From the letter received from Mr. Montjoy it appears that there are 
three well-known varieties of "Carmotes" or sweet-potatoes. 

1. Porto Yiejo, said to be very large, very sweet, and very abundant. 

2. Boca Sagarto, not so large, but very mucA sweeter, and of better 
flavor. 

3. N^ina, smaller^ excellent flavor, and very sweet. 

Upon examination of the specimens received, it was easy to distin- 
guish three varieties, as follows: 

A. Skin, dark red; flesh, deep pink. 

B. Skin, light pink 5 flesh, yellowish white. 

C. Skin and flesh, yellowish white. 

The average weight of the tubers was about IJ or IJ pounds. 
An examination of the juice from the different samples gave the fol- 
lowing results : 



Estimation. 



Specific gravity jmoe 

Per cent, juice expressed 

Per cent, sugar in juice 

Per cent, impurities in juice 

Per cent, sugar in soluble matter, 



I. 075 
34. 61 

II. 01 
6. 41 

63; 20 



1. 068 
37. 12 
9.44 
5. 61 
62. 72 



I. 070 
27.67 

II. 01 
4. 31 

71.80 



ANALYSIS OF YAM. 

An analysis of the yam was made with the following results : 

Per cent. 

( Water 31.13 

Juice expressed, 46 per cent < Sugar . 5.58 

/ Other soHds 9.29 

( Water 20.92 

Pulp, 54 per cent < Sugar 3. 75 

( Other solids 29.33 

100. 00 

The expressed juice upon standing from one to two hours deposited a 
large amount of starch, nearly 8 per cent, of the juice by volume. 

BEET-ROOT SIRUP. 

A specimen of beet-root sirup received from Mr. B. W. Payne, Com- 
ing, liT. Y., gave upon analysis the following results: 

Per cent. 

Water 25.36 

Sucrose - 49.00 

Inyerted sugar 9.01 

Other matters 16. 63 



100. oa 
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soRaHTjivi smup. 



Several samples of sirups from sorghum liavebeen sent to the depart- 
ment for examination for the pnri^ose of learning why they failed to 
crystallize. In every case it has been found that tlirougli some defect 
in the i)reparation of these sirui^s the sucrose or cane sugar had suffered 
inversion to a very great extent, and thus prevented crystallization. 

One sample analyzed, from Mr. Constantine Merrelas, Brookhaven, 
Miss., polarized only 28.tl50j while another, from Jacob Latshaw, Cedar- 
ville, 111., polarized only 29^. 

This has been mainly the experience of the past quarter of a century 
with sirups from sorghum and from maize, and therefore the importance 
of the results obtained in the department and already furnished cannot 
be too highlj^ emphasized, viz., that in not a single experiment was there 
a failure in securing good crystallization. 

MANNA OR FIR SUGAR. 

A specimen of so-called fir sugar was received from Joseph Schanno, 
Yakima, Washington Territory, through the Smithsonian Institution. 

Upon examination it proves to be a very excellent specimen of manna. 

It occurs as an exudation upon the branches of the fir trees, and is 
said to be so abundant as to break down the branches with its weight, 
which statement is perfectly credible after seeing the specimens sent for 
examination attached to the branches from which it had exuded. 

As to its composition, properties, and use, reference is made to the 
United States Dispensatory. 

ANALYSES OF TWO SIRUPS RECEIVED FROM JACOB LATSHAW, CEDAR- 

VILLE, ILL. 

One of these samples was an ordinary dark-colored sirup, while the 
other was of a light color. The composition is given below : 



Constituents. 



Dark sirup. 



Light sirup. 



Water 

Ash, soluble in water.., 
Ash, insoluble in water 
Cane sugar (sucrose). 
Starch sugar (glucose). 

Inverted sugar^ 

Not determined. .. 



Per cent. 
17..90 
2. 18 
.63 
20. 01 
None. 
48. 69 
1.59 

100. 00 



Per cent. 

21.34 
.59 
.21 

None. 

77.41 

None. 
.45 

100. 00 



The above analysis shows the dark-colored sample to have been, as it 
purported to be, an ordinary sorghum sirup. The light-colored sample 
was not derived from sugar cane nor from any saccharine producing 
plant, but was probably made entirely from starfch, being the substance 
known in commerce as starch sugar, or glucose. 

The substitution of these handsome artificial sirups for true molasses 
or siiTip is much more common than has been supposed. K properly 
made is no known reason why their use should be deleterious, but ' 
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they have less sweetening power and cost less than the genuine sirup, 
although the latter may be, as in the present case, inferior in appearance. 

Like artificial butter, the so-called oleomargarine, they may be per- 
fectly harmless to the consumer, but common honesty^emands that they 
be sold for what they truly are. 

The amount and composition of the ash of molasses being of great value 
in enabhng one to determine their true character, they are given below. 



Analysis of ash of two sirum received from Jacdh LatsTiaWj Cedarvill^, III, 









\ 






Constituents. 


'S 

M 








-a 




P 






2. 81 
2.18 
.63 


.80 
.59 
.21 









The amount of phosphoric acid was pretty large in the dark sirup, 
while in the hght sirup there was none present.t This difference, as also 
the great difference in the total ash, is very marked. The dark sirup 
under the microscope showed abundant crystals of cane sugar, and upon 
standing a small quantity of sugar was deposited, while the light sirup 
became in a short time semi-solid, and under the microscope presented 
no crystals of cane sugar, but an abundance of stellated crj stals, charac- 
teristic of glucose. 

There is^ therefore, no reason to doubt but that this light sirup was 
simply a saturated solution of starch sugar, or glucose. 

EXAJVIINATIONS FOR TANNIC ACID — ^ANALYSIS OF CANAlaHE EOOT. 

The sample was taken from roots received by this department, in 
1868, from Is'orthwestern Texas. The roots are from 4 taO or 8 inches 
long by about 1 inch in diameter, deeply corrugated, of a dark-brown 
color externally, a deep red-brown color internally, and of a peculiar 
odor like madder. In line powder it is of a light red-brown color. 

The fresh roots received from the same locality were smooth in out- 
line, and much resembled sweet-potatoes in form, but were dark-brown 
in color. In transverse section they vv'ere of a bright lemon-yellow 
color, which rai:)idly changed to red-bro^vii by exjjosure to the air. They 
lost water very rapidly, becoming shrivelled like the roots previously 
received. 

Botli the fresh and the dry roots have a very astringent taste. In 
the fresh root, containing 6S.07 per cent, of moisture, the tannin equalled 
8.51 per c>ent., or 26.62 per cent, when calculated to water-free sub- 
stance. 

The air-dry roots, containing 11.17 per cent* of moisture, contain 23.45 
per cent, of tannic acid, equivalent to 26.30 per cent, of tannin in strictly 
dry root. From the close agreement in the tannin estimations in the 
fresh and dry roots it would seem as if the taroiin was not affected by 
long keeping. 

This tannic acid is of the variety known as rheo-tannic acid, and is 
identical with that existing in rhubarb. In many respects canaigre 
root resembled rhubarb, and the following analyeis has been made with 
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a view to determine, if possible, the value of canaigre root either as a 
tanning ma terial or as a mediciaal substance. 

The following are the percentages extracted by solvents from the air- 
dry root, which contained 11.17 per cent, of moisture : 



Ether extracts varying amounts according to the time it is aMowed to 
act. It will be observed that petroleum ether, chloroform, and carbon 
disulphide extract nearly the same amounts. The extract thus ob- 
tained was a yellow, soft-solid substance, freely soluble in alcohol, ether, 
benzole, carbon disulphide, and chloroform 5 insoluble in water. Its 
solutions have a faintly acid reaction. It is soluble, in greater part, in 
alkaline hydrates, with a beautiful pink to carmine color. Its faintly 
alkaline ammoniacal solution precipitates acetate of lead piuk, and re- 
duces potassium permanganate in the cold, and apparently reduces sil- 
ver nitrate. This substance has been called yellow resin in this analysis, 
although it may contain traces of oil, chrysophanic acid, and emodin 
(Quar. Jour,. Ch. Soc, x, 300). Alcohol extracts the above yellow resin 
and a red-brown substance in some particulars resembling the erythro- 
retin of Schlossberger and Dopping (Ann. Ch. Pharm. Z, 219). 

This substance, when dried, is a brittle, red-brown solid, not fusible 
on the wate]>bath, soluble in alcohol and dilijted alcohol, insoluble in 
water, and nearly insoluble in ether, chloroform^ benzole, petroleum 
ether, carbon disulphide. With alkaline hydrates it dissolves to a beau- 
tiful purplish-red solution 5 excess of acid re-precipitates the substance. 
Alcohol also extracts the rheo-tannic acid already mentioned, together 
with some sugar and a red substance soluble in water. 

Water extracts this red coloring matter, a brownish coloring matter 
insoluble in alcohol, ether, etc., together with gum, pectin, and sugar. 

Dilute potassium hydrate, used after the substance had been thor- 
oughly extracted by alcohol and water, was colored dark purplish red. 
When acidified the solution precipitated flocks of a deep red-brown sub- 
stance, much resembling the red substance extracted by alcohol, but 
differing from it in beiug insoluble in alcohol. 

In aU these particulars this substance exactly corresponds with apo- 
retin, and, accordingly, it has been so designated iu this analysis. 

The root contained considerable starchy the starch graius were me- 
dium-sized, round and ovate. The starch was converted into glucose 
by dilute sulphuric acid, and estimated from the glucose formed. 

Albumiuoids were calculated from the total nitrogen, by combustion 
with soda-liiae. 

Cellulose ^¥as determined in the residue after the extraction of all the 
above-named substances. 

Moisture was determiued from loss of weight at 110^ to 120^ C. } ash, 
by simple combustion. 

The figures given are for ash-free substances, and direct estimations 
were made in every case, except for sugar and " red substance soluble 
in water." Oxalic and malic acids were not estimated. 



Cold water, 



41.48 
44. 01 
48.19 
.90 
.92 
.96 



Alcohol, 98 per cent 
Alcohol, 85 per cent 
Petroleum etlier.... 



Chloroform 

Carbon disulphide. 



EEPOET OF THE CHEMIST. 



121 



> Soluble in alcohol. 
> Soluble In water. 



Analysis of canaigre, 

Emodinf , Trace. 

Yellow resin ■ .93 

Red substance, soluble in alcliol 10. 48 

Ked substance, soluble in water ? -tn aa 

Sngor : I 

Eheo-tannic acid « 23. 45 ( 

Gum, j^Qctin, brown color 6.41 J 

Albuminoids 5. 21 

Aporetin 4.78 

Starch 18.00 

Cellulose 4.52 

Ash 4. 38 / 

Moisture ; 11.17 

99.77 

Whether this root is valuable either for taxmirig purposes or for 
medicinal use must be determined by actual experimentation. The re- 
sult of the analysis fails to show the presence of any substances that 
would prove injurious to leather, and the large proportion of tannic acid 
is certainly a favorable indication. In many particulars this root re- 
sembles rhubarb, and it seems probable that it may be used to advan- 
tage in place of rhubarb, where a more astringent medicine is indi- 
cated. 

The rapid change of the fresh root from yellow to brown may be due 
to the change of yellow resin into the less soluble red-brown substances, 
f 

EXAMINATIOT^ OF DOCKS FOR TAimiN. 

An examination of two species of our native docks, allied to the 
canaigre, was also made, with the following results : 

Eumex crispa: 

Tannin in fresh root 2. 47 per cent. 

Tannin in dry root - 5.54 per cent. 

Eumex obtusiloha : 

Tannin in fresh root Traces. 

A specimen of sumac (Ehus glabra) * was received from Eobert 
Homing, Onawa, Iowa, which was found to contain as follows : 

Sumac (Bhus glabra) : 

Tannin in fresh leaves - 15. 50 per cent. 

Tannin in dxy leaves --- — 16. 87 per cent. 

An examination was also made of the pods of the Balsamocarpon 
hrevifolium ("Algarrobo or Algarrobilla^'), a plant growing in Peru, 
the seed pods of which are said to contain .over 60 per cent, of tannic 
acid. Analysis showed, a somewhat smaller amount than that men- 
tioned, but about 20 per cent, of gum, and a little resin. 

This substance seems well adapted for the manufacture of ink, for 
which purpose it is said to be extensively used, but it hardly appears 
possible that it should add very greatly to the commercial supply of 
tannin, 

THE IMPORTANCE OF CAHEFULLY SELECTED SEED. 



There is no one perhaps disposed to doubt the superiority of good 
Beed to poor or even ordinary seed. Indeed, repeated experiments 
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have fully demonstrated the superiority of fully developed and well- 
maturcd seed. A few years since the department secured from England 
a few bushels of oats (the Excelsior), which, by means of careful win- 
nowing, had reached a weight of 51 jjounds to the bushel. These oats 
were distributed over the. country, and numerous reports received 
showed a crop which weiglied 40 pounds and upwards to the bushel. 

Without doubt, by continued selection of the heavier seeds, this re- 
markable weight could have been maintained, if not still more increased, 
but through neglect of this precaution, these oats, which promised such 
results, have already fallen down to the common level, and weigh fi:om 
28 to 32 [pounds to the bushel. 

It is well known that all seedsmen, in their efforts to develop any new 
variety, are most careful in this matter of selection ; and since there is 
nothing to forbid the ordinary farmer from pursuing the same course 
and attaining equally satisfactory results, the conclusion is that its ex- 
treme importance has not been fully appreciated by our people. 

To emphasize this point, a series of experiments has been made with 
different seeds, the results of which are given below. The seeds taken 
for this purpose were such as, from their size, could readily be picked 
over one hj one, and comprised the following : 

1. Maize, StowelFs Evergreen, sweet, grown in Kew England. 

2. Maize, Improved Prolific, white, grown in Tennessee. 

3. Maize, Compton's Early, yeUowj grown in Pennsylvania. 

4. Pease, Kentish Invicfca. , 

5. Pease, Extra Early. 

6. Pease, Sugar Pease. 

7. Beans, Lima, 

8. Beans, Golden Wax. 

9. Beans, Dwarf German Wax. 

These seeds were taken from the stores in the department, and there 
is no doubt that the percentage of vitality was almost, if not quite, IQO. 

One quart of each variety was taken, and by careful picking was 
divided into tliirds, as follows : first the best third was selected, then 
the poorest half of the remainder, and the middle third remained. 

Upon weighing a given bulk (one-quarter Utre) of the best and poorest 
thirds, there were found but slight differences in weight, showing that 
really the seed was all good and faU weight. The ratio of best to poor- 
est thirds by weight was as follows : 



As will be seen from the above, in no case was the difference very 
marked, although in every case but two it was in favor of the best thirds. 
These exceptions doubtless arose from the large size of these seeds, 
which prevented their being closely packed in so small a vessel as that 
in which they were weighed out. 



Best Poorest 



one-tliird. one-third. 



Maize, Stowcll's Evergreen 
Maize, Improved Proliiic - . . 

Maize, Compton's Early 

Pease, Kontisli Invicta 

Pease, Extra Early 

Pease, Sugar Pease 

Beans, Lima... - 

Beans, Golden Wax 

Beans, Dwarf German Wax 



100 to 96 

100 to 101 

100 to 98 

100 to 97 

100 to 99 

100 to 100 

100 to 103 

100 to 95 

100 to 98 
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Next, 50 grtims of each sample were weighed out, and the nimiber of 
seeds present in this weight counted out, when the ratio of the weight • 
of individual seeds was ascertained to be as follows : 

Best Poorest 
ore-tliird. one-tliird. 



Maize, StoTi^ell's Evergreen „ 100 to 67 

Mai^zC;, Improved ProUlic - 100 to 67 

Maize, Compton's Early 100 to 80 

Pease, Kentisli Invicta „ - 100 . to 70 

Pease, Extra Early , 100 to 77 

Pease, Sugar Pease... 100 to 71 

Beans, Lima 100 to 69 

Beans, Golden Wax , 100 to 74 

Beans, Dwarf German Wilx _ 100 to 67 

Average 100 to 71.33 



We have here a difference of from 25 to 49 per cent., averaging 40 per 
cent., between the weight of the individual seeds in the best and poorest 
thirds. 

An examination of several other samples, of maize, pease, and beans 
only shows the difference above observed to be pretty constant, e. g,j 
the ratio of weight between an equal number .of grains from the first 
and third thirds of nine samples of maize was 100 : 60 5 in six samples 
of pease, 100 : 69 ; in five samples of beans, 100 : 64^ or an average of 
100 : 63.7 = 57 per cent, difference. 

When we consider that during the period of germination and the 
earlier stages of its growth, until in fact through well-developed foliage 
and rootlets the plant is able to appropriate and assimilate food from 
the atmosphere and earth, its entire supply of nutriment is derived solely 
from that stored u]) in the seed, the importance of the above difference 
in the amount of that supply of food is manifest. 

It is not improbable that during the critical period in the life of the 
new plant there may result a feeble struggle for existence, upon the one 
hand, dwarfed in its full development, with its power of reproduction 
impaired, and every vital function in marked contrast with that plant 
which has in its early life received a more generous supply of food. 

But another consideration remains, of equal importance mth this 
quantitative difference in the foodisupply, viz., whether there exists also 
a qualitative difference ; and for the purpose of determining this point 
complete ijroximate and ash analyses were made of several of the seeds 
mentioned, the results of which are given below : 



Analyses of maize j ^ease, and Jfeans. 



Constituents. 


Maize. 


Pease. 


Beans. 


Sto well's Evergreen. 


Improyed Prolific. 


Ccmpton's Early. 


Kentish Tnvicta- 


Lima. 


Beat 
one- third. 


Poorest 
one-third. 


Best 
one- third. 


Poorest 
one- third. 


Best 
one- third. 


Poorest 
one- third. 


Best 
one- third. 


Poorest 
one- third. 


Best 
one-third. 


Poorest 
one-third. 




6. 11 
8. 59 
4. 50 
47. 25 
17. 23 
2. 25 
*7.39 


5. 85 
7. 41 
5. 09 
44. 91 
20.07 
3. 07 
*e.38 


8.09 
4.99 
1. 80 
68. 69 
2. 90 
2. 72 
. 5.44 


7. 07 

5. 18 
2. 17 
70. 27 
2. 50 
2. 59 
5.84 


6. 48 

5. 02 

1. 95 
69. 95 

2. 75 
2. 01 
5. 32 


6. 70 

5. 59 
2. 16 
69.35 
2. 80 
2. 17 
5. 51 


7.63 
1. 43 
4. 54 
45. 58 
8. 72 
4.54 


7. 23 
1. 11 
3. 44 
43. 72 
9. 82 
5. 94 


9. 01 

1. 60 
3. 74 
47. 35 
9. 50 
'3. 97 


9. 61 

1.50 
3. 56 
48.95 
9. 30 
3.81 
















.41 
25. 05 


1.07 
25. 27 


.75 
21. 13 


.67 
19.81 


















4. 69 
1. 99 


5. 36 
1. 86 


4. 14 
1. 23 


3. 15 
1. 23 


4. 75 
1. 77 


4. 21 
1. 51 




2. 10 


2. 40 


2. 95 


2.79 




100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100.00 



*A part of this albumen was soluble in water, resembling in properties the soluble albumen in pease and beans. 
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Under the head of nitrogenous or albuminoid matters in the above 
analyses there appeared to be at least four different kinds, viz : 

1. In Stoweirs Evergreen Sweet Com part of the albumen is readily 
soluble in water, giving a clear solution, which is coagulated by acids. 

2. In the two other varieties of com the albumen is insoluble in water 
both before and after treatment with ether and alcohol. 

. 2. The three samples of com contaiu zein, an albuminoid, insoluble 
ia water, but soluble in strong alcohol. 

4. Beans and pease contain a small amount of an albumiaoid, soluble 
in 95 per cent, alcohol and in water, and coagulated by acids. 

5. Beans and pease also contain about 25 per cent, of legumin, which 
is soluble in water, insoluble ia alcohol, and coagulable by dilute acids. 

The composition of the ash in the above is as foUows, excluding car- 
bonic acid : 

Composition of ash of maize, pease, and leans, • 



• 

(constituents. 


Maize. 


Pease. 


Beans. 


Stowell's Ever- 
green. 


Improved Pro- 
lific. 


Compton's Ear- 
ly. 


Kentish Invic- 
ta. 


Lima. 


Best 
third. 


Poorest 
third. 


Best 
third. 


Poorest 
third. 


Best 
third. 


Poorest 
third. 


Best 
third. 


Poorest 
third. 


Best 
third. 


Poorest 
third. 


Pereent. ash.. 

f 2 06 


1. 46 


1.46 


1.06 


.94 


1. 36 


1. 27 


2. 10 


2. 40 


2. 95 


2. 79 


.64 
42. 81 


.55 
43.84 


.91 
47. 39 


2.64 
44. 74 


4. 73 
49. 52 


5. 02 
50. 90 


.79 
36. 40 

3. 32 
1. 55 
1. 78 

4. 69 
49.77 

1. 70 


.83 
34. 26 
3. 42 

2. 75 

3. 21 
8. 46 

44. 11 
3. 02 


1. 04 
21. 77 
1. 67 
.86 
2. 15 
9. 62 
61. 95 
.94 


.23 
23. 20 
.59 
.91 
.70 
10. 05 
63. 32 
1. 00 


CI 


.48 
2. 25 
15. 73 
38. 09 


.31 
2. 46 
15. 29 
37. 55 










MgO 

Kfo 


1. 65 
18. 07 
31.98 


1. 35 
16.05 
35.22 


3. 08 
16. 71 
25. 96 


1. 21 
16. 22 
26.55 
















100. 00 


100. 00 


100.00 


100. 00 


100. 00 


100.00 


100. 00 


100. 00 


100.00 


100. 00 



In addition to the above, partial proximate analyses were made of the 
other samples of pease and beans, with the following results : 

Proximate analyses of pease and beans. 



Constituents. 


Sngar Peaae. 


Extra Early 
Pease. 


Golden Wax 
Beans. 


Dwarf German 
Beans. 


Best 
third. 


Poorest 
third. 


Best 
third. 


Poorest 
third. 


Best 
third. 


Poorest 
third. 


Best 
third. 


Poorest 
third. 


Carbohydrates - - - . 


7. 68 
64. 20 
25. 11 

2. 91 


5.97 
63. 43 
27. 39 

3. 21 


8. 24 
63. 70 
24. 94 

3. 12 


8. 45 
63. 54 
24. 68 

3. 33 


7, 23 
63. 42 
25. 46 

3. 89 


8. 02 
61. 08 
26. 95 

3. 95 


6. 57 
64. 99 
24. 06 

4.38 


8.00 
63.12 
24.50 

4.36 






100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100. 00 


100. 00 



By reference to the above analyses, and those which have before been - 
tabulated, it will appear that there are no greater differences than would 
necessarily arise from difference in the samples and the slight errors in 
analysis. 

It is weU established that during the period of development the proxi- 
mate composition of the seed varies very widely ; and should the light 
weight of the poorest thirds of the seeds analyzed be clue to an imper- 
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feet development of these seeds, or to an arrest of their growth before 
comi)lete maturity, this fact tvould be clearly manifest upon comparison 
of a large number of analyses, since by such comparison the slight errors 
of analysis would mutually correct each other, as would also any accidental 
differences in composition; while, on the other hand, any general princi- 
ple tending to produce a difference in composition would the more clearly 
appear. 

If now, for purpose of comparison, we group the carbohydrates of the 
ten analyses previously given, as also the albuminoids, we may then 
compare readily the entire eightisen analyses. 

Eepresenting, then, the amount of each proximate constituent in an 
individual seed from the best third by 100, we have the following results 
representing the amounts respectively of each constituent in the indi- 
vidual seed from the poorest thirds : 

Percentage of each proximate constituent in the individual seed of poorest thirds j thatm lest 

thirds leing 100. • 













is 




s ® 


ConBtitTienta. 














64 


Carbohjj'clrates 

Albuminoids 


68 
65 




67 



II 



59 
68 
63 
57 



Maize, Comp- 
tcn's Early. 


Pease, Kentisli 
Invicta. 


Pease, Extra 
Eatly. 


Pease, Sugar. 


Beana, Lima. 


Boana, Golden 
Wax. 


Beans, Dwarf 
German. 


1 

Average of all. 


83 


66 


79 


55 


74 


82 


82 


71.6 


80 


69 


77 


70 


70 


71 


65 


71.0 


77 


72 


76 


77 


65 


78 


- 68 


71.2 


75 


80 


82 


73 


65 


75 


67 


71.8 



In the same manner, by comparing the full analyses given of the ashes 
of the first ten samples, it will be found that while certain constituents 
of the ash necessarily vary according to the mode of preparing the same, 
those two constituents which are most important, and which are present 
in greatest quantity, viz., potash and phosphoric acid, stand in the same 
ratio as the organic i^roximate constituents, i, e., the amount of potash 
and of phosphoric acid present in a single seed of the poorest third of 
either of these ten samples analyzed averages exactly 71 per cent, of the 
amount X3resent m a seed from the best third. 

The conclusion, then, from these results is that the young plant would * 
receive from the better seed the same kind of food for its early develop- 
ment and about 40 per cent, more of it than from the poorer seed. 

It is also shown that the entire amount of the several seeds submitted 
to analysis were mature seeds, as, indeed, to the eye they appeared to 
be, differing only in their relative size; but it is highly probable that 
this difference alone would suffice to produce the most marked contrast 
between the plants produced from the better and poorer seed. 

Along with these analyses above recorded, it was proposed to conduct 
some experiments in the field, and to this end seeds from each of the 
several samples analyzed were planted, with the view of determiaing 
their relative crop-producing value ; but just before the seed began to - 
set upon the vines of pease and beans a heavy rain drowned out and 
beat down the plants so effectually as to render the experiment almost 
worthless. But throughout the entire period while the plants were grow- 
ing, a glance would have sufficed to distinguish between those plants 
growing from the better and those from the jjoorer seed. 

It is proposed, this coming season, to repeat these experiments in the 
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field, aad there seems reason to believe that the results attained will 
fully Record ^ith those rendered probable ftom the results qf analysis. 
It is obviousliy true, and has been proved so by experiment, that even 
. unde^-sized seed may, in fertile ground^ produce' well-developed plants ; 
aiid, indeed, it appears to have been demonstrated- that '^the vigorous 
development of plants depends far l^ss upon the size and weight of the 
seed than upon the depth to which it is co veered with earth, and upon 
the stores of nourishment which it finds in its first period of life,'' but 
there still appears to remain, as an open question of very great practical 
importance, the comparative value of fully developed and imperfectly 
developed seed, under the ordinary conditions of moisture, fertihty, &g. 

EXPERIMENTS IN MANUFACTURE OF TEA. 

During the past year several experiments have been made in the 
laboratory of the department in the x^reparation of tea from leaves grown 
in this country. 

A preh'minary experiment was made with leaves grown upon the 
department grounds, and the resulting product was a tea which, in ap- 
pearance at least, left nothing more to be desired, it resembling the 
choicest varieties of black tea. 

The> tea was prepared from the fresh leaves according to the following 
process: 

1. The freshly picked and tender leaves were first placed hi a common 
sieve, which was placed over a tin-pan of boiling water, and were allowed 
to remain untn thoroughly wilted. 

2. The wilted leaves were then wrapped ux) in a coarse Unen cloth, 
^jxd wrung out by twisting the cloth. 

3. The Iciaves, after this wringing, were then placed in a tinned iron 
pan, which was placed over a fire, and the leaves were briskly stirred 
about and rolled between the hands during this ^Miring'' i^rocess until 
they became brittle. 

The leaves, subjected to the above i^rocess, were weighed after each 
operation, and the loss of weight during the successive steps in the pro- 
cess were as follows : 



-I 



O O 



> o 

or-* 

o 



Loss by steaming 
Loss by wringing 
Loss by firing 

Total loss. . 
Tea 



Ppr cent. 
11. 33 
G. 88 
61.37 



Per cent. 
4.46 
7. 81 
54. 6d 



79. 58 
20. 42 



66. 95 
33. 05 



100. 00 



The quantitative results obtained from the first experiment with ,the 
young leaves are ijdentical with those reported in those couutries where 
this iudustry flourishes, viz., one pound of tea from five pounds of leaves. 

Besides the two experiments already reported, there were made nine 
others, from leotves received from Mr. J. W. Pearce, Faj^etteviUe, K C.^ 
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and from Miss McFaU, High Shoals, S. 0., durmg the month of Mo^. 
These lots were from 1 to 8 •pounds each. In each of these samples re- 
ceived th(3 leaves were quite unsuitable for the preparation of tea, owing 
to their maturity, as wlQ be evident fi-om their size, which was from 2 to 
3 inches in length by one inch in width. Owing to this, it was found 
quite impossible to roll the leaves, and the teas made fl:om them were 
said to resemble the "flat-leaf teas" of China and Japan, called by the 
Chinese Bonketis, and by the Japanese Twankees, said to be used by 
the natives of these countries, but never exported. 

Owing to the impossibility of manipulating these leaves, on account 
of their age and toughness, several modifications were made in the pro- 
cess of manufacture, but the results were unsatisfactory, showing that 
it is important that the leaves be plucked whUe they are still young and 
tender. 

OIL FROM TEA SEED. 

A small quantity of oil expressed from tea seed was submitted for 
examination. 

The oil possesses a light yellow color, is faintly acid in reaction, and 
has a slight odor from the admixture of a trace of a volatile oil. 

Its specific gravity at 28^ 0. was .9078. It is a non-drying oil and 
. well adapi:ed for lubricating light machinery, but with too little body 
for heavy machinery. 

TEA-SEED HULLS. 

The use of a decoction of tea-huUs being common iu certaiu localities 
as a remedy in cases where quiaia is generally employed, led to an ex- 
amination pf the hulls to determine the presence of any alkaloid, but, 
with the exception of a small quantity of theine, nothing was found oi 
therapeutic value. 

EXAMINATION OF SOPHISTICATED TEA. 

A sami)le of so-caUed tea was submitted for examination by the Health 
'Officer of the District of Columbia, it having been seized under the sus- 
picion that, from the low price at which it was offered for sale, it was 
not a genuine tea. In appearance it closely resembled a good specimen 
of gunpowder tea. . An examination and analysis fully confirmed the 
suspicions concerning its character. It contained nearly twice the nor- 
mal amount of ash, there being present 10.06 per cent. This ash was 
composed largely of sand, and the portion soluble in acid consisted 
chiefly of iron, alumina, and hme. 

The magnet removed numerous small grains from the tea, which 
appeared to be bits of magnetic iron. Upon passing the tea over a fine 
sieve there was removed a fine powder which, under the microscope, 
showed blue grains, which proved to be Prussian blue. 

Upon boiling the tea in water there were found but few perfect leaves, 
gLnd these ]Droved to be other than leaves of the tea-plant, but the mass 
proved to be a collection of broken stems and fragments of leaves. 

Only a trace of theine was present^ and there was no doubt but that 
the so-called tea was a sophisticated product, intended and weU calcu- ' 
lated to deceive the ordinary purchaser. 

It hardl;^' seems probable that this is an exceptional case, and doubt- 
less carefid search would result in the detection of many similar products 
sold as tea in the market. 
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TEA AND COFFEE SUBSTITUTES. 

During the past year there have been received at the department 
. several substitutes for tea or coffee, in more or less general use in the 
several localities whence they came. isTone of these possessed any chem- 
ical properties or botanical relations to either tea or coffee, but in. some 
cases an accidental resemblance could be seen, which, perhaps, has 
chiefly accounted for their use among the common people. 

1. First among these may be mentioned the so-caUed " Poor Man's 
. Coffee,^' received fi:om John Jay Lewis, Fulton, Ark. This consists of 
the seeds of the Cassia Occidentalis — Wild Senna — ^natural order, Legmni- 
nossB. 

These seeds contain small amounts of a volatile oil and of a fixed oil; 
a purplish-red coloring matter, soluble ia alcohol, but insoluble in ether, 
water, and acidulated water ; a soluble albuminoid 5 a very large pro- 
portion of mucilaginous matter; a trace only of starch; also water, ash, 
and cellulose. The following determinations were made : 

Per cent. 



Water at 110° C 6.83 

Oils 4. 00 

Soluble albmninoid - 7. 06 

ColorizLg matter 4.25 

Ash 4.04 

Mucilage, ceUulose, starch 73.82 



100.00 

When roasted the seeds have an odor resembling somewhat that of 
roasted coffee ; and this odor seems to be due to partial volatilization of 
the on and charring of the mucilaginous matter. These seeds are fre- 
quently used in Germany to adulterate coffee. (Am. Jour. Pharm., J une, 
1879, p. 303; Pharm. Ztschr. f. EussL, March 13, 1879, p. 116, from Chem. 
Ztg.) 

2. " Bush Tea,'' received from Alphonso Taylor, United States consular 
agent. Port Elizabeth, South Africa. The absence of flowers or fruit in 
the sample made its botanical identiflcation impossible. The leaves 
contain about five per cent, of resin, a volatile oil possessing an agree- 
able fruity odor, considerable tannin, gum, and chlorophyll. Ko theine 
or other alkaloid was present. The taste of its decoction is doubtless 
due to the tannin and volatile oil present. 

3. Mountain Tea,^^ OTj SiS it m locally known, " JB^t^e Mountain Tea,^ 
received from Kathan Dundoro, Philadelphia, Pa. This tea is said to 
have been collected and used for very many years by the common peo- 
ple of Berks and adjacent counties of Pennsylvania. It is the Solidago 
odora or Sweet-scented Golden Eod. Its infusion is rather different from 
tea, but is quite agreeable in taste and odor. The volatile oil present 
doubtless gives it these peculiar properties. A full account of this plant 
is given in the United States Dispensatory. 

4. Native Tea^'^ received from Dr. George H. WaddeU, Greenwood, 
S. 0., is Sida stipulata, ITat. Ord., Malmcece, Ko theine or other alka- 
loid is present, and its decoction has very little resemblance to tea. 

5. " ^a^^Jpo^^," Ilex cassine^ received from Eobert Ghisholm, Charles- 
ton, S. 0., is of the same family as the Paraguay Tea, Mate, Ilex Para- 
guayensis, and like it contains a little theine, volatile oil, and tannic 
acid. Its infusion is a very good substitute for tea. An analysis may 
be found in the monthly reports of this department for 1872. 

6. " Common Gromwell,^^ Idthos^ermum officinale^ l^at. Ord., Borragi- 
nacecBy received from Governor J. B. Wakefield, Minnesota. This plajxt 

9 AGB 
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gives an inf'usion much resembling tea botli in odor and taste. It seems 
to contain no alkaloid, although the amount for examination was quite 
small. The odorous principle of the plant is extracted by ether, and is a 
volatile oil. The presence of a small quantity of tannic acid gives an . 
astringent taste to the infusion of this plant. 

7. ^'Labrador Tea^'^ Ledma latifoUumj received from James W. Taylor, 
United State Consul, Winnipeg. This plant contains no theine or other 
alkaloid, nor does its infasion very closely resemble tea. 

In aU of the substitutes for tea and coffee thus far examined, the 
properties that most commend them seem to be due to the volatile oil 
and tannin invariably present. In fact, these are the constituents in 
tea which m ost modify its taste and odor. The theine present in good 
teas seems to bear little relation to their commercial value or to their 
acceptabihty to consumers. 

EXAMINATION OF LEAVES OF " INK-BERRY (ILEX GLABRA), RECEIVED 
FROM S. W. CARSON, FORT MEADE, FLORIDA. 



Volatile oil, chlorophyll, white wax, yellow resin 7. 6 

Ilicin (the bitter principle) 36. Od 

Tannic acid 5. 16 

YeUow resin (ilixanthin ?) 9. 84 

Sugars - 5. 73 

Gum (and ilicic acid?) 3. 42 

Starch and isomers 5. 92 

Red euhstancej, soluble in. alkalies 2. 50 

CeUulose 7.97 

Albuminoid matter 5. 60 

Ash 2.54 

Moisture 7.11 



99.50 

No alkaloid found. 

The mediGinal value of these leaves i)robably depends very largely 
upon the bitter principle (ilicin), which is present in large amount. It is 
very probable, also, that the proportions both of ilicin and ilixanthin 
in ay vary grciatly with the time of the year when the leaves are gathered. 
The leaves of Ilex aquafoUumj a closely related plant, contain in August 
large amounts of ilixanthin, and in January very small amounts. 

The leaves of Ilex aquafoUum have been highly praised by French 
practitioners as of value in the treatment of intermittent fevers, and it 
seems probable that these leaves of Ilex glabra may have similar proper- 
ties; in chemical composition they are very similar. 

EXAMINATION OF LEAVES OF TTJKNERA APHRODISIAC A (VASEY AND 

WARD). 

These leaves have an aromatic odor, resembling turpentine, a pungent 
and slightly bitter taste; they contain no distinct starch granules, but 
there is a small amount of amorphous substance which is colored blue 
by iodine. The proximate constituents determiaed were: a soft resin, 
soluble in ether; a volatile oil; chlorophyll; a hard brown resin, insolu- 
ble in ether, soluble in absolute and eighty per cent, alcohol; sugar and 
red coloring matter ; a peculiar tannic acid; a bitter substance; gum; 
starch isomers; albuminoids; cellulose, and humus-like substances solu- 
ble in alkaline hydrates. The amount of gum is quite large. The bitter 
substance is now being investigated. The albumen was determiaed 
from total nitrogen. 
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Moisture, at 115-125° C 9.06 

Ash, by combustion 8.37 

Chlorophyll, soft resin, volatile oil 8.06 

Hard, brown resin 6.39 

Sugar, and coloring matter 6.42 

Tannin 3.46 

Bitter substance 7.08 

Gum 13.50 

Starch isomers , i 6. 15 

Acid extract 2.48 

Alkali extract — humus-like substances 7.54 

Albuminoids „ 14.88 

Cellulose 5.03 



98.42 

ANALYSIS OF FLORIDA MOSS, TILLANDSIA USNEOIDES. 

An analysis, of the so-called Florida Moss was made for the purpose 
of learning whether in its composition it bore any resemblance to the 
Eeindeer Moss, Cladonia rangiferinaj which latter is in Sweden subjected 
to fermentation, with the production of alcohol. 

An analysis of the Florida Moss gave the following results for the 
dry plant: 

Per cent. 



Chlorophyll, xanthin, and oil - - 3. 6 

Wax .8 

* Eesin, out of ether extract 1.9 

Resin, out of al cohol extract - - 2. 9 

Tannin-like body (acid) 6.9 

Gum 5.6 

Convertible (amylaceous) cellulose 22. 1 

Humic bodies 8. 5 

Albuminoids 3. 9 

Crude fiber 40.9 

Ash 2.1 



99.2 

The chlorophyll, xanthin, and oil included in the 3.6 per cent, men- 
tioned, consist of the green coloring matter of the plant mixed with a 
larger proportion of a yellow coloring matter (xanthin), which is noticed 
on crushing the fresh plant, and a little oil. 

Under wax is included that substance extracted by warm ether, solu- 
ble in hot alcohol, but insoluble in cold ether and alcohol. 

The resin from the ether extract is soluble in cold ether sparingly, • 
freely in cold alcohol. It is a light-yellow brown, apparently somewhat 
crystalliue body. It is very freely soluble in ammonia, with a brilliant 
brownish-yeilow color, and is precipitated by dilute hydrochloric acid. 

Another resin is found in the alcohol extract. It is darker in color 
than the forme^r resia 5 is less soluble lq alcohol and ammonia. It gives 
with strong sulphuric acid a deep brown coloration. Both resins melt 
at low temperatures. 

The portion of the alcohol extract soluble in water has an acid reac- 
tion, and givciS many of the reactions characteristic of tannic acid, but 
the precipitates are much more soluble than those of tannin 5 that with 
ammonio acetate of zinc being easily soluble m water containing a few 
di'ops of ammonia. Iron salts do not give as deep a coloration as with 
tannin. Ko sugar could be detected in the plant. Starch, too, is absent, 
Qr only present in mere trs^c^^. 
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The aqueous extract contains a body possessing all the properties of 
a gum. 

The cellulose convertible to glucose by boiling a few hours with 2 per 
cent, sulphuric acid seems to be quite constant. In two experiments 
the plant, after extraction with ether, alcohol, and hot water, gave, on 
boiling 2 hours with 2 per cent, acid, 21 per cent, amylaceous cellu- 
lose 5 on boiiliag 4 hours with 3 per cent, acid, 22.1 per cent. 

The humic bodies include those substances soluble in a^;amonia water 
which are so little understood. 

Albuminoids were determined, as usual, with soda lime. 

The residue, after extracting the plant with ether, alcohol, hot water, 
dilute acid, and ammonia and potash, has been tabulated as crude fiber, 
and consists of cellulose, with a smaU amount of coloring matter. 

The ash amounts in the specimen examined to only 2.1 per cent, of the 
dry substance, while Yaquelin found as much as 3 per cent, in the same 
plant when he examined it. This is undoubtedly owiug to varied condi- 
tions of growth. 

As a commercial substance the plant seems to possess no greater 
value than iits present use as a fiber in cushions, packing, &c. For fer- 
mentation it presents few desirable qualities, no starch being detectable. 
The amylaceous cellulose is the only available substance, and this is not 
present in an amount large enough to make its application to this pur- 
pose profitable. 

ANALYSIS OF THE REINDEER MOSS, CLADONIA RANGIPERINA. 

An analysis of a specimen of this lichen gave the following results : 



Per cent. 

Yellow colormg matter 2 

Usnic acid 1 2.9 

Organic acid, insoluble in ether • 4.7 

'Gum 1.0 

Humic substances 1.1 

Albuminoids...... - 3.6 

Crude fi.ber 5.6 

Ash 1.0 

Lichenin, mosis starch (by diff.) 79.9 



100.0 

An ether extract of the plant contains the yellow coloring matter and 
the usnic acid. The former is separated from the acid by its greater 
solubility in cold ether. The usnic acid which separates from ether 
and alcohol in fine sulphur-yellow crystals melts at 200^ C, and thus 
corresponds with that of most observers, not, however, with the acid ex- 
tracted by Stenhouse from this plant, and called by him (3 usnic a(5d, 
or cladonic acid, and which melted at 17 5^. It seems from the various ob- 
servations that have been made, that the composition of the acid present 
is very variable at different periods of the plant's growth, at times beiQg 
entirely absent, as found by Stenhouse (Liebig's Annalen 155B 55S). 

The specimen under examination was collected in Sweden in 1866, 
and is consequently pretty old, but in the form in which it is applied in 
that country'- to fermentation for the production of spirit from the large 
amount of hchemn (moss starch) which it contaius. 

After the extraction with ether, 80 per cent, alcohol takes out with 
some difficulty about 4.7 per cent, of a mixture of organic acids, sepa- 
rable approximately by their varying solubilities iu alcohol and petro- 
leum naphtha. They were not more minutely investigated. Water ex- 
tracts a small amount of gummy matter, and after extraction of licheniji 
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with strong hydrocliloric acid and digestion with 2 per cent, sulphuric 
acid at a boiling temperature for a few hours, ammonia removes a Uttle 
humus-like substance. The crude fiber still remains dark and con- 
taminated with some substance which has been blackened by the action 
of the hydrochloric acid. Lichenin seems to form the largest part of 
the plant. It is easily converted to a sugar by boiling with jCbids. 

A combustion with soda lime shows the presence of albuminoids to 
the extent of 3.6 per cent, of dry substance. 

EXAJONATION OF " BONESET," (EUPATORITOI PERFOLIATUM.) 

Boneset has long had the reputation in domestic medicine of being 
a good tonic, especially valuable in the spring. Physicians also have 
attributed to it virtue as a diaphoretic, expectorant^ emetic, and anti- 
intermittent. Whether all claimed for it is true must be settled by the 
physician, but the present chemical examination has been undertaken 
with the hope of throwing some light upon the proximate principles to 
which are due the medicinal effects of the herb. Partial analyses have 
been made by W. Peterson (Amer. Jour. Pharm., 1851, XYII, p. 206), 
and M. H. Bickley (Amer. Jour. Pharm., 1854, XX, p. 495). 

Probably the bitter principle is the only one of medicinal importance. 
It is a brown, uncrystaUizable substance, soluble in water and alcohol, 
not soluble in ether. It was impossible to purify this substance well. 

Upon evaporation of an alcoholic extract of the drug, a few white 
prismatic crystals were deposited; these crystals were difficultly soluble 
in hot alcohol, and insoluble in ether, water, dilute acids, and dilute 
alkalies. They seem, therefore, to be neither acid nor alkaloid, but rather 
of an indifferent character. 

The drug seems to have very little volatile oil, although its odor may 
be accounted for by the small amount present. Starch is not abundant. 
The tannic acid found gave the usual reactions, except that it failed to 
precipitate tartar emetic from its aqueous solution. The albuminoids 
were calculated from total nitrogen multiplied by 6.25. It is impossible 
to say whether sugar was present in the substance, as the bitter princi- 
ple would probably give similar reactions. 

The following analysis is regarded as an approximation only, but care 
has been taken to eliminate all preventable errors : 

Analysis, 

Per cent. 



Moisture 9.17 

Ash , 7.51 

Albuminoids *- - . — — ---- 13,30 

Resins and chlorophyll - - - 15. 15 

Indifferent crystalline substance 2. 87 

Tannic acid 5.04 

Bitter extractive _ - 18.84 

Gum and color 7.23 

Starch isomers .— . — — — - 12. 47 

Cellulose- 9.32 

Humus substances traces. 

Volatile oil - — — traces. 



100.90 

ESTIMATION OP SAPONIN. 

Determinations of Saponin have been made in. two materials, viz., 
Quillaye bark (Quillaya Saponaria) and Lignumvltas root bark {Uwiia- 
cum officinale) J with the following result : 

QuiUaye bark 16.75 per cent. Saponin. 

LignumYitae root bark ...... 21.15 per cent. JSaponin* 
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Messrs. McKesson & Eobbins, of Ifew York, have, however, tested 
tjiese two materials practically, and conclude that for detergent pur- 
poses the Quillaye bark is worth three or four times as much as the 
Lignumvitie bark. 

This practical result is due, doubtless, in great part, to the great diffi- 
culty in extxacting the Saponin from the LignumvitaB bark, as in analysis 
it was found practically impossible to rem ove it completely, and the above 
results are therefore only approximate. 

The percentages above given of Saponin are the averages from a large 
number of determinations, which in the case of the Quillaye were of very 
close agreement. 

" LOCO," OR POISON WEED. 

The following letter, accompanying a smaU parcel, of the weed, was 
received, and the roots and leaves were submitted to an examination 
for the vegetable alkaloids, as the symptoms described resemble closely 
the effect of certain of these vegetable poisons, but none were found. 

The plai].t is the Oxytropis Lamherti^ one of the LeguminoscBj and 
reference has been made to it in a previous report (1874, p. 160). 

A further examination will be made of the plant, and any facts con- 
cerning it are desired by the department. 

An examination of this weed by Miss Catherine M. Watson, of Ann Ar- 
bor, Mich., is reported in the American Journal of Pharmacy, December, 
1878. The plant was obtained from Eosita, Colorado, and she reports 
the presence in small quantity of an alkaloid and a resin. The dried 
root was taken by way of experiment in four forty-grain doses within 
one and a half hours, with no other perceptible effect than a slight 
smarting of the eyelids and slight colic pains. One and a half ounce of 
the fluid extract was given to a kitten two months old with no percept- 
ible effect. 

BOMBIC ACID. 

A specimen of so-called bombic acid, being a secretion of the silk- 
worm, was submitted for examination by the entomologist of the depart- 
ment. 

This liquid was neutral to test paper. With alcohol a flocculent mass 
resembling mucilage was precipitated. The alcoholic filtrate was also 
neutral, and upon evaporation left a slight residue, nearly colorless, 
which under the microscope appeared like a few oil globules and a little 
wax. 

From these reactions the so-called bombic acid appears to me a hypo- 
thetical substance. 

coYERnsra of eggs of insects. 

At the request of the entomologist, analysis was made of the white 
covering of the eggs of the Corydalus cornutus Linn., found upon oak 
leaves. 

The powdered substance was treated with a mixture of alcohol and 
ether, and 11.14 percent, of a white amorphous substance was extracted, 
insoluble in water, partially soluble in alcohol, and freely soluble in 
ether. In these respects and in its physical properties it closely re- 
sembled wax. 

The amount of albuminoids calculated from total nitrogen was 28,60 
per cent. The amount of ash was 1.83 per cent. The quantity of the 
substance submitted for analysis was too small to permit further deter- 
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BAIQNa-POWDBBS. 

. A sample of baking-powders has been submitted for analysis, the 
composition of which is as follows : 3 parts starch ; 1 part bicarbonate of 
soda ; 1 part alum. 

The presence of alum in the so-called baking-powders of the market 
is almost invariable, and its use for this purpose has been almost uni- 
versally condemned by those of the medical pirofession who have pro- 
nounced an opinion. 

ARSENICAL PAPER. 

A specimen of wall-paper was examined for arsenic, and was found to 
be one of the most poisonous papers of this class. 

It certainly should be a matter subject to the careful supervision of 
our boards of health to prevent the sale of such papers, since repeated 
cases of arsenical poisoning have been produced by the use of them. 
The amount of arsenious acid present in a square foot of this paper was 
found to be 4.73 grains. 

EXAMINATION OF AMERICAN AND FOREIGN BUTTERS AND OLEOMAR- 
GARINE. 

The examination of the American and foreign butters was made with 
a view of discovering if American butter could not be shipped to South 
America and arrive there in as good condition as foreign-made butters. 

The butters analyzed included the following, viz : One specimen each 
of Danish, Swiss, and French butter, received from J. B. Thompson, of 54 
Broad street, New York City 5 one specimen each of Iowa butter of sec- 
ond quality, New York dairy butter, and oleomargarine bought in 
Washington markets. To these are added the analyses of two speci- 
mens of oleomargariiie received from House Committee for District of 
Columbia. 



No. 




Fa,t0. 


Caaein. 


Salt. 


Sugar. 


Water. 


Total. 


1 




90.94 


1.46 


2. 75 


.52 


4. 17 


99.84 


2 




87. 73 


1. 91 


2. 50 


.65 


6. 35 


99. 14 


3 




87. 36 


.86 


4. 74 


.38 


6. 80 


99.94 


4 




86.00 


1.82 


2. 76 


.y.i 


9. 05 


99. 85 


5 




83.92 


2. 23 


4. 10 


1.82 


7. 06 


99. 73 


6 




84.92 


1. 19 


6. G5 


.GO 


5. 89 


99.25 


7 




84. 72 


.69 


6. 21 


1.33 


7.]9 


100. 14 


$ 




86.28 


.59 


5.05 


1. 26 


6.85 


100.03 



In animal fats the fatty acids insoluble in water form from 93.5 to 96 
per cent., while in true butter the insoluble fatty acids average from 85.5 
to 87.5 i3or cent, of the butter fat, and never exceed 89.G per cent. Hence, 
since in the sample of oleomargarine ^^o. 6 the fatty acids equal 95.96 
per cent, of the fats, it will be seen that this sample of oleomargarine 
was made from animal fats to which had been added a little milk in the 
process of manufacture. 

In washing a true butter with water the water becomes milky, and 
a portion of these washings under the microscope shows a vast number of 
fat globules present in the buttermilk contatried in the batter. The 
specimens of oleom argarine Kos. 7 and 8, on the contrary, give a nearly clear 
water by washing, and this water is almost entirely destitute of fat glob- 
tiles, except that, siace milk is used in their manufacture to a liimted 
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extent, there was found a comparatively small number of fat globules in 
the washings of these specimens of oleomargarine. 

The sugai' present in analyses Nos. 5, 7, and 8 indicates beyond doubt 
the addition of this substance to the butter and the samples of oleomar- 
garine. The small quantity in the other samples may be due to the 
products of decomposition in the butter analyzed, which products de- 
ported them selves in a manner similar to sugar in their effects upon the 
reagents med in the analysis. 

These analyses show the American butters to be fully as good as the 
foreign butters, and, in fact, the specimens of Erench, Danish, and Swiss 
butters were in such condition of rancidity when received that they 
would hardly count as third-rate butters in our markets. 

There appears to be no reason to doubt that good American butters 
could compete favorably in the South American market with either of 
those examined. 

ANALYSIS OF CORN-COBS. 

A sample of corn-cob meal received from Henry C. Hallowell, Sandy 
Spring, Md., gave, upon analysis, the following results: 

Percent. 



Water 14.42 

Oil 72 

Sugar 2. 62 

Zein 2. 33 

Gum _ 1. 07 

Cellulose (soluble ) and starch • 41. 62 

Cellulose - 36.10 

Ash 1. 12 



100.00 

As will be seen from the above analysis, there are present several 
constituents in appreciable quantity of acknowledged nutritive value, 
while under the head of soluble cellulose and starch, constituting 41.62 
per cent., we have a substance which, in all probability, may undergo 
digestion and assimilation, but concerning the real function of which 
little at present is known, and repeated and carefdl food experiments 
with the live animal are needed. 

It is, however, of importance to add that a large percentage of our 
best grasses consists of this same form of cellulose, which is not starch 
nor common ceUulose, but a substance readily dissolved by weak acid 
solutions. There is but a smaU quantity of starch present, as is also 
true of our common grasses. The question as to the real food value of 
corn-cob meal is one frequently under discussion, and it is greatiy to be 
desired that experiments be made and the results recorded. 

From the above analysis it appears to be established that corn-cob 
meal, iastead of being a worthless addition to commeal, does possess a 
positive nutritive value of its own, and it may be that this value is very 
much greater than is conmionly supposed. 

ANALYSIS OF BREWERS' CHAINS. 

A sample of brewers' grains received from Francis J. Geis, Dobbs 
Ferry, New York, was submitted to analysis with the following results: 

For purpose of comparison an analysis of brewers' graias published in 
the tables of Professors Wolff and Knop is also given, calculated to 
the same percentage of water found in the sample analyzed from Mr. 
Geis, from which it will be seen that the composition is a pretty con- 
stant one. 
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Analyses of hrewer^ grains. 



Constituents. 


Sample received 
from F. J. Geis. 


Analysis in ta- 
bles of Wolff & 
Knop. 


Water 


Per cent. 
10. 24 

2. 70 
14. 88 
21. 66 

4. 31 

6. 94 
32. 37 

6. 66 
.24 


Per cent. 
10.24 
4. 58 
22. 16 
17.57 

1 39. 72 

5.73 






















100. 00 


100. 00 



EXAMINATION OP CALIFORNIA TOBACCO. 

A sample of tobacco was received from J. O. Davis, Los Angeles, Cal., 
for examination. The analysis was limited to the determination of the 
alkaloid nicotine. 

The air-dried sample contained 4.04 per cent, of nicotine, an amount 
about midway between the weak tobaccos of Havana and the stronger 
ones of Virginia and Kentucky. 

The specimen analyzed possessed good color and good smoking qual- 
ities, and was apparently a superior tobacco in all respects. 

PLEURO-PNEUMONIA — ANALYSIS OF MILK OF COW. 

A microscopical and chemical examination of the milk of a cow suffer- 
from pleuro-pneumonia was made with the following results : The cow 
was a grade short-horn, owned by Thomas Carroll, of Alexandria, Ya. 

Under the microscope a sample of the milk showed an apparent defi- 
ciency in fat globules, and the globules, instead of being uniformly dis- 
tributed through the liquid, appeared gathered into large groups, with 
spaces between comparatively free from globules. 

There was nothing, however, of a clotted appearance in the milk 
(although a sample of the cream un(fer the microscope afterwards did 
present this clotted appearance), but there was in the milk a very marked 
difference in the distribution of the fat globules. 

The specific gravity of the milk at 15o centigrade (59° F.) was 1,033. 



The composition of the milk was as follows : 

Per cent. 

Water 86.42 

Fat - 2. 28 

Solids not fat .-.« - IL 30 



100. 00 

A detailed analysis gave the following results : 

Per cent. 

Water 86.42 

Fat 1 2. 28 

Casein , 4.60 

Albumen *. 1.23 

Sngar (by difference) 4. 63 

Ash (soluble .213, insoluble .626) 84 



100.00 
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There ai e several abnormal points to be observed in the above analy- 
sis, viz. : , 

1. The large amount of albumen which is never present in so large quaji- 
tity in normal millv, except shortly after the birth of the calf, at which 
time the milk is generally regarded as unfit for use. 

2. The low amount of fat, which is fully one per cent, below the average. 

3. The relatively small quantity of water and large quantity of the 
other constituents of the milk. 

The results of the analysis fully confirmed the predictions of Pro- 
fessor Law in his pathology of the disease, upon the advice of whom the 
examination was made. 

MINERAL-WATER ANALYSIS. 

There have been made during the past year ten complete analyses of 
well and spring waters, but as the results were of local interest they 
are not here given. In one case, however, there was evidence of con- 
tamination through either stable, privy, or cesspool, and in two other 
cases there was present so large an amount of organy matter iii a state of 
decomposition as to render these waters totally unfit for use. In still 
another ca.se, the presence of over 100 grains of mineral matter to the 
gallon gave the water properties which warranted the local reputation 
the spring possessed for its medicinal virtue. 

SOIL ANALYSES. 

Twelve soils have been analyzed, but the results obtained have little 
general value. It would, perhaps, be advisable that systematic work 
be done in this direction, by selecting for analysis soils from dififerent 
points along the lines of our western railroads, and thus obtaining re- 
sults which might indicate, approximately at lea,st, the comparative value 
of these lands but for such an extended work, no matter how desirable, 
there is at present no sufficient force provided, and no room for carrying 
on a work of such extent and of such possible and probable value. 

Analyses of three specimens of soil from the Eed Eiver of the North 
gave the following results : 

A. Surface soil. 

B. Subsoil. 

0. A surface soil at times abselht, but when present indicating a good 
soil for wheat. 



Constituents. 




Orgianic 

Water 

Insoluble clay, &c 

Silica soluble in lI^vTaO. 

Silica soluble in HCl 

CO, 

SO3 

P2O5 

FeaOa 

Al.,03 

Mu O 

CaO 

MgO 

K^O 

Na,0 



I 
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Duplicate determmations of O5 gave for A .104 per cent., B, .085 
per cent. 

Duplicate determinations of SO3 and Ca O in sample G gave 14.99 
per cent. and 17.52 per cent. CaO. 

Tlie above analysis shows in this soil 0 nearly one-third its weight of 
gypsum (31.99 per cent. Ca SO4, 2 H2O), and 15.4 per cent, of carbonate 
of lime. 

The analysis was conducted as foUows: Twenty grams of fine soil 
were treated with 300 cm^ of hydrochloric acid, sp. gr. 1.115, for five days 
at 1000, the insoluble matter filtered off, ignited, and weighed, and in 
it the Si O2 soluble in jSTa OH determined. In aliquot parts of the solu- 
tion, Fe, Al, Ca, Mg, and SO3 were determined. 

Another twenty grams, after ignition, were treated with H l^Os, sp. 
gr. 1.2, for five days, filtered, and the filtrate divided in halves, in one of 
which. P2 O5 was determined by Sonnenschein's method 5 in the other the 
alkalies by conversion to carbonates with oxalic acid. 

In a third portion CO2 was determined in one of the usual forms of 
apparatus by loss of weight. 

In a fourth, water was found by drying for two days at 120^ to a con- 
stant weight, and the organic matter by ignition and subsequent treat- 
ment with carbonate of ammonia. 

Two speciEQens of earth from Takima City, Washington Territory, 
have the following composition : 



Constitnents. 



First. Second. 



Water and organic matter 

Insoluble in HCl 

Fe203 and AI2O3 

CaO 

MgO 

NaaO 

SOg 

CI 



Per cent. 
7. 37 
45. 15 
4. 55 
1. 69 
Traces. 
17. 01 
22. 51 
1. 28 



Per cent. 
5. 51 
53. 02 
Traces. 
1. 00 
.19 
18. 55 
21. 35 



99.56 



100.48 



' As wUl be seen from the above analyses, these samples are practically 
the same thing, and contain 38 and 40 per cent, respectively, of anhy- 
drous sulphate of soda. 

The following letter accompanying the samples will give details con- 
cerning this i)eculiar substance: 

Yakima City, Washington Territory. 

Commissioner of Agriculture : 

Sir: I mail you to-day a parcel containing two samples of ''alkali dust." This 
dust is found all through this country, from the Cascade Range on the west to the 
Rocky Mountains on the east, on tracts varyiag in size from a few acres to several 
thousand, covered ia dry weather with this grayish substance, from the thickness of 
paper to a half inch in thickness. In rainy weather the earth seems to be covered 
with potash. A'^rhen water standing in little holes or puddles dries down a little it 
has the color of strong lye leached from wood asiies, and feels slippery to the hand. 
The taste is like salt and BodA, mixed. Cattle seem fond of it in place of salt, and 
actually refuse salt. There are places east of Columbia River where it is found an 
inch thick, and travelers sometimes use it in making bread in place of saleratus. 
These alkali lands are almost useless for cultivation. 
Yours, truly, 

JAMES E.COOK. 

ANALYSES OF MARLS. 

There have been made analyses durmg the past year of sixteen specie 
mens of marl, and reports have been forwarded to the parties sending 
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tlie samples for examination. In no case have any proved of value as 
fertilizers from the presence, in appreciable quantity, of either phosphates 
or potash. 

The samples have proved generally to be mainly calcareous, resulting 
from shells more or less finely divided ; and in some cases it has been 
advised to test the marls by applying them for experiment as a top 
dressing to certain lands. 

Silicious marls, 

f 

Two specimens proved to be very good kaolins, and if present in quan- 
tity may prove valuable deposits. 

The analysis of one of these two samples is given below, tMs specimen 
having been received from E. R. True, of this city: * 

Per cent. 

Water 3.85 

SiHca 72.70 

Alumina 20.36 

Iron oxide.... 4.37 

Magnesia 27 

Lime...... ............. ...... .... .... ...... ...... .... ...... ...... .... .... none. 

101.55 

Oyj^sum marl, 

A sample of marl, said to exist in very great quantity and readily 
accessible on the shores of Lake Jessup, Florida, gave upon analysis 
the following : 

Per cent. 

Water and organic matter 6. 36 

Sand and clay - 68.94 

Gypsum (CaSO^, 2 H2O) - 13. 79 

Limestone (CaCOa) 3. 77 

Iron and aluminium oxides 7. 14 

Phosphoric acid Traces. 

100. 00 

The crystals of gypsum are easily discernible to the eye, and the 
large percentage of this fertilizer makes this deposit of very great value 
to the farming interests of that section. 

ANALYSES OP LEACHED WOOD AND COAL ASHES. 

Two specimens of ashes have been analyzed — ^the one obtained from the 
leached chips of logwood used as fuel, and the other from Cumberland coal. 
In neither of the above was there found an appreciable quantity of 
potash, and only .39 per cent, of insoluble phosphoric acid in the coal 
ashes, and the fertilizing value which was ascribed to each of these 
by those requesting analysis, was doubtless due to their mechanical effect 
upon the soil. 

BAT GUANOS AND CAVE EARTHS. 

The deposits of bat guanos appear to have been pretty thoroughly 
explored, and there have been received during the past year but four 
samples, and these from very limited deposits. One of them, however, 
consisted almost entirely of bat excrement, while the others were in 
part composed of this material, but mainly of earth containing but little 
fertilizing vaJue. 

Owing to the small quantity of each found in these several deposits, 
complete analyses were not made of the samples received. 

A specimen called bat guano, received from Hon. Joseph Jorgensen, 
had the following composition as shown by partial analysis : 
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Percent. 

ffater .* 6.31 

Organic matter _ _ , .90 

Inorganic matter 92. 79 

100. 00 

There was present .49 per cent, nitrogen, equivalent to .59 per cent, of 
ammonia, and 6.46 per cent of phosphoric acid, .82 per cent, of soda, 
.46 per cent, of potash. 

SLATE-DUST FERTILIZER. 

A specimen of slate dust, received from George D. Spencer, Fair Ha- 
ven, Yt., contained 4.95 per cent of potash, and nothing else of acknowl- 
edged fertilizing value, and yet, owing to the fine state of subdivision, it 
is possible that this small amount of potash may be slowly available to 
the growing plant ^ still the commercial value of this fertilizer scarcely 
can exceed one or two dollars per ton. 

COMMERCIAL FERTILIZERS. 

Under this head may be comprised analyses of three samples of sul- 
phate of ammonia, each of which was found to be as represented, and 
fully worth the price for which they were sold. 

Three fertilizers have been examined, viz : 

1. Loess superphosphate, from Anthony Pirz, Long Island City, N. Y. 

2. Windsor Guano Company phosphate, from J. L. Crouse, vice-presi- 
dent of the company, Washington, D. C. 

3. Superphosphate, received from R C. Belt, Eockville, Md., said to 
be "Eureka.'' 

Analyses of these are given below : 



• 

Constituent-s. 


o 

Pi 

w 

g 
,3 


Windsor Guano 
Company. 


E. C. Belt, Eure- 
ka (?). 




Per cent. 
9.69 


Per cent. 
Trace. 

1. 06 
Trace. 
• .14 
.13 


Per cent 




.75 








.57 
.14 


.74 
2.0i 







By adopting the scale of prices for the above constituents which has 
been used by T. L. Janes, the commissioner of agriculture for Georgia, 
in estimating the value of those fertilizers sold in that State, and which 
scale of\ prices appears reasonable, viz., 18 cents per pound for nitrogen, 
12J cents per pound for phosphoric acid, and 8 cesits per pound for pot- 
ash, it wiU be seen that a ton of 2000 pounds of the above fertilizers 
will be worth as foUows : 



Constituents. 


Loess. 


Windsor. 


E.C.Belt. 




$24 2.3 

50 
91 


$2 65 

47 

22 


$1 88 

7 34 
1 18 








25 C4 j 3 34 


10 40 
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From the above it will, I think, appear evident that there is little work 
more desirable to be done in the interests of agriculture than to protect 
the farmer from fraud in the matter of fertilizers. Their use, especially 
in the older States, has become a necessity, and their sale aggregates 
millions of dollars annually. At the present we appear to be passing 
■ through an experience similar to that of England and Germany, but 
it is to be hoped more rapidly. 

It must be apparent at a glance that there is in the manufacture and 
sale of these fertilizers room for most gigantic fraud, and indeed evi- 
dence is not wanting to show that in every country, not even except- 
ing our own, men have been found unprincipled enough to avail them- 
selves of these advantages. 

Chemical analysis can alone suffice to determine the composition and 
value of a fertilizer^ and this involves considerable expense. 

Shortly after the introduction of commercial fertilizers in England 
the most excessive frauds were practiced upon the farming community, 
and even so late as 1855 Professor Yoelcker declared "that if ever there 
was a time when the agriculturist had need to exercise special caution 
in the purchase of artificial manures that time is the present, for the 
practice of adulterating standard fertilizers, such as guanos, superphos- 
phates, &c., has reached an alarming extent." 

At this present time, however, in EngLand and upon the Continent, 
these manufactories have for the greater part passed into the hands of 
intelligent c:apitalists, who are content with fair and legitimate profits, 
and for the interest of whom it is to maintain a respectable standard for 
their products. . 

In our own country the same is to a great extent true, but by no means 
is it universal. During the past few years there have been enacted in 
nearly all of the older States stringent laws regulating the sale of these 
fertilizers, and the trade has been watched over by legally constituted 
inspectors. • 

The result of this has been that with the increased intelligence of the 
people concerning the function and character of these fertilizers, to- 
gether with a rigid enforcement of the laws regulating their sale, their 
intrinsic value has very greatly increased, and the worthless frauds 
have been withdrawn from the market. 

But the universal experience in England, Germany, and this country 
has been that this supervision must be constant, since the incentive to 
fraud is so great and its consummation so easy. Very many leading agri- 
culturists of ihe country have suggested as an important feature of the 
work which should employ the Chemical Division of this department the 
supervision and control of this matter of commercial fertilizers. To 
quote from many expressed opinions concerning this matter, Hon. Har- 
ris Lewis, late president of the 'New York State Agricultural Society, 
writes as follows : 

After giving this subject what attention I could, I have come to the conclusion that 
there is no way in which the Department of Agriculture can aid the farmers of this 
country more than hy a careful analysis of the commercial fertilizers sold on the 
"market. The use of these fertilizers has become a necessity in the older States, 
a necessity wMch is to increase from year to year. There is not one farmer in five 
hundred thousand able to tell their value except by actual trial, and that must be 
made after his money is gone. I hope the Department will be able to aid us in this 
matter. 

And President Phillips, of the University of North Carolina, says : 

It seems to me that the Department wiU do our farmers most good by showing them 
hQW to defend themselves against fraud in whq,t the^ buy, as seeds^ fertilizers^ ^q, 
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As evidence that an intelligent sujpervision of this trade in commercial 
fertilizers has always proved effective, and forever will prove so, refer- 
ence is made to the results ia the State of Georgia, where, lq the year 
1874-'75, the rjatio of intrinsic value of the several fertilizers sold in the 
State, to their selling price, averaged $36.G8 to $50.38 or 100 to 137, while 
the following year, 1875-'76, this ratio was $44.83 to $46.65, or 100 to 
104. And this result was due wholly to careful chemical supervision, 
and the estimated saving to the State by this marked improvement in 
the character of these fertilizers amounted in one year to $559,168. 

It is also worthy of note that the acreage yield of corn iucreased the 
second year 34 per cent., while the cost of production per bushel was 
estimated to have been 13 per cent, less than it was the year before. 

The same results have been observed in every section where a similar 
supervision has been exercised, and it is safe to assert that no other 
means of protection to the farmer will avail than chemical analysis. 

Beference has been made to the general want of information concern- 
LQg the fundamental priuciples of agricultural chemistry. This is well 
illustrated in the following suljject submitted for iuvestigation : 

SILICIOUS DIATOMS. 

A small bottle contaioing what purported to be the ash from the stalks 
of grain, and T^^hich was said to be made up maiuly of sHicious diatoms, 
was sent for examination. 

Under the microscope it proved to be a very good preparation from 
the straw of wheat or some other grain, and showed admirably the pecu- 
liar spiral cells and dotted ducts, which might readily be mistaken by the 
unpractised eye for the markings upon certain species of the diatomacese. 
This error of observation has led parties to place upon the market one 
form and another of the so-called silicated fertilizers, consisting to a 
great extent of iSilicious infusorial earth, beds of which are found iu sev- 
eral sections of the country. It is supposed by those honestly endeavor- 
ing to effect the sale of this fertilizer (if such there are) that, inasmuch 
as in the stalks of the grasses, cereals, &c., there is found a large amount 
of silica, this silica is taken up bodily by the plant, and that in this 
minute state of subdivision which this infusorial earth presents, every 
facility is afforded the plant for securing an abundant supply. 

But there is no reason for the belief that the presence of silica is other 
to than adventitious and accidental in the plant. There is every reason 
believe it of the nature of an excrementitious product, which the plant 
has been duriug its growth endeavoring to eliminate. Its presence 
quantitatively is proportioned to the maturity and age of the plant con- 
taining it, and, even if necessary, there is rarely, if ever, a soil in which 
it is not found in quantity. more than sufficient for the plant. 

There is no shadow of reason for the belief that the plant ever takes up 
food by its roots other than in solution, and the assertion, therefore, that 
these silicious skeletons of diatoms have been or may be bodily appro- 
priated as food and deposited in the stalk, as they are sripposed to be 
found, is simply preposterous, and that it should have gained even lim- 
ited credence is due only to the want of accurate information concerning 
the structure of plants as seen under the microscope, and ignorance 
concerning the fundamental principles of plant-food and the conditions 
of its assimilation. 

But that this general lack of accurate information does not especially 
characterize the agriculturist, attention may be called to another matteT 
which has been subjected to examination. 
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THE COAL ECONOMIZER. 

This sul^stance has been during the past winter widely advertised and 
abundantly used in the hope that at least some one of the many state- 
ments concerning it might be true, but in fact it is a downright swindle, 
and could only have succeeded through a general ignorance as to the 
nature of heat and combustion, and the universal desire to economize in 
the use of fuel. 

An analysis of the substance shows it to be composed of— 

Per cent. 

Common salt 60. 00 

Glauber salt (anhydrous) , 1 39. 45 

CarbonaceouLs matter .55 

100.00 

It appears to be, and doubtless is, simply a crude salt cake, absolutely 
valueless for all the purposes for which it was sold, and costing at best 
possibly a cent a pound, but furnished at 25 cents per pound. 

That sucjh an imposition could be possible is almost a disgrace to our 
intelligence, and that it is practiced upon a community should be made 
a criminal offense. 



SUBSTITUTE FOR PARIS GREEN. 

A specimen of " London Purple, " a residue fi'om the manufacture of 

aniMne colors, received from , and which, it is said, may 

be sold at six cents per pound, was analyzed and found to contain: 

Per Cent. 

Rose anilino . 12.46 

Arsenic acid 43.65 

Lime „ 21.82 

Insoluble residue - 14.57 

Iron oxide.., — . 1.16 

Water 2.27 

Loss 4.07 



100.00 



As will be ^een, this is mainly arseniate of lime, and the presence of 
this soluble and intense color would serve to show the presence of the 
poison wherever used, as well as to show the necessity of further appli- 
cation if washed away by rain. The low price would certainly warraiit 
experiment to see whether it could not be substituted for Paris Green, 
now so generally used to destroy the Colorado beetle which infests our 
potato fields. 

ANALYSES OF LIME, 

Six samples of .lime, received from John H. Studer, Halltown, Jeffer- 
son County, West Virginia, were analyzed for the purpose of determin- 
ing their relative purity. The following are the analyses: 



Constituenta 



Lime 

Magnesia - . ■ 

Alumina and iron oxide.. 

Besidue, insoluble 

Water and carbonic acid 



No.l. 


No. 2. 


No. 3. 


No. 4. 


No. 5. 


No. 6. 


Per ct. 

74. 23 
2.44 
1.50 
3. 93 

17. 90 


Per ct 
69. 76 
12. 12 
6. 44 
2. 80 
8. 88 


Per ct. 
79. 87 

.66 
'S. 85 

.09 
16. 53 


Per ct. 
88. 44 
.51 

1 6.13 

4. 92 


Per ct. 
86. 97 

3. 35 

4. 55 
5. 13 


Pef ct 
8a 9^ 
2. 15 

5.77 

2. 15 


100. 


100. 


100. 


100. 


100. 


100. 
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Tlie first tliree samples received were partially air- slaked irom ex- 
posure, as the results show. Xo. 2, from the large amount of magnesia 
present, would doubtless prove injurious if applied to the soil in quan- 
tity. 

ANALYSIS OF COAL FROM SHENANDOAH VALLEY. 



Specific gravity, 1. 46. 

Moisture 33 

Ash 17.31 

Eitmniiioiis matter 11. 28 

Coke 7L08 

100. 00 

T6tal sulphur, 1. 51 per cent. 

ANALYSIS OF HYDRAULIC LIMESTONE. 

A specimen of limestone, from W. F. Stiles, Volcano, West Virginia, 
gave upon analysis the following results: 

Insoluble in acid, 27. 49 per cent., consisting of: 

Per cent. 

Silica 18.68 

Alumina ..m . _ ..... .. . ...... 6. 23 

Iron oxide 1. 63 

Manganese oxide .64 

Lime .31 

Soluble in acid, 72. 51 per cent., consisting of: 

Lime 38.04 

Magnesia .60 

Iron and alumina 2. 92 

Carbonic acid 26. 37 

Phosphoric acid .23 

Soda 1«56 

Potassa 1'90 

Water 1. 00 



100. 11 



ANALYSIS OF WINE KECEIYED FKOM ADMIRAL AIMMEN. 



Specific gravity, at 17.5° C, .98471. 

Specific gravity, at 20° C, of distiUate, .98095. 

Percentage of alcohol, by weight 10. 61 

Percentage of water, by weight 87. 00 

Percentage of acetic acid .29 

f cane sugar 47' 

grape sugar 25 

o T 1 • 1 ^ J tariiaric acid 11 I 

Solid residue <1 extractives 1.04 f 



^ash insoluble in water. 07 



2. 10 



ash soluble in water . 16 | 23 

100. 00 

The amount of free acetic acid in this wine is too great to allow it to 
be classed as good. The greatest amount allowable in any wine is .20 
per cent., while the amount present in high-grade wines seldom exceeds 
.10 to .12 per cent. 

In other respects this wine is normal, and free from injurious sub- 
stances ; there is no evidence of sophistication of any sort. The alcoholic 
strength is low, as the best sherry and port can, and usually do, contain 
from 13 to 17 per cent of alcohol by weight. 
10 /lGU 
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ANALYSIS OP MATERIAXS SENT BY J. W. SANBORN FROM HANOVER, 
N. H., APRIL 15, 1879. 



Constituents. 



Water, &c., at 105°. 

Organic matter 

Ash. 



© 

zn 


G round meat. 


Cotton seed 
meal. 


6. 41 


9.37 ' 


8.27 


87. 2G 


80. 66 ; 


8a 96 


6.33 


9.97 ! 


7. 77 


IGO. 00 


100. 00 i 


100. 00 



Loss at 105° C 

Ash , 

Nitrogen , 

Albuminoids 

Sugars 

Gum, &o 

Oil, &c 

Amyl. ccUulose... 

Cellulose 

Alkaline extract. • 



6. 41 

6. 33 

I 

7. 07 
9. 12 

2. 67 

3. 63 
25. 12 
21. 39 
18.26 



100. 00 



8. 48 



9. 37 
9. 97 



7.42 



8. 27 
7.77 



46. 37 



PROXIMATE ANALYSES OF WHEATS. 

Analyses have been made during the past year of the following kinds 
of wheat. 

Winter wheats. 

1. Mold's White, grown in England, 

2. Mold's Eed, grown in England. 

3. TeUow Missouri. 

4. Swampj grown in Ohio. 

5. Victor, grown in Ontario, Canada. 

6. SilY€T Chaff, grown in Ontario, Canada. 

7. Foizy, grown in Oregon. 

8. Brazilian, grown in Oregon. 

9. Polish, grown in Maryland. 

10. White, grown in Oregon. 

Spring wheats. 

11. Improved Fife, grown in Ontario, Canada 

12. Champlain, gro^n in 'New York. 

13. Defiance, grown in New York. 

14. Chili Club, grown in Oregon. 

15. Noah Island, grown in Oregon. 

ANALYSES OF RYE AND BARLEY. 

Analyses have also been made of one specimen each of barley and rye. 

16. Nepaul barley, grown in California. 

17. White Winter rye, grown in Pennsylvania. 

ANALYSES OF MAIZE. 

There have been made also analyses of specimens of maize, as follows: 

Sugar corn. 

18. Stowell's Evergreen, grown in New England. 

19. Egyptian, grown in Maryland. 
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20. Eed Kiver^ grown in Minmesata. 

21. Golden^ grown in Massachusetts. 

22. Marblehead Mammoth, grown in Massachusetts. 

23. Prohfic. 

24. Proctor's^ grown in Massachusetts. 

White corn. 

Improved Prolific, grown in Tennessee. 
White Dent, grown in ^Torth Carolina. 
White JVIexican, grown in Mexico. 
White Prolific, grown in Pennsylvania. 
Mexican White Bent, grown in Mexico. 
Oregon White, grown in Oregon. 
Small Eight-rowed, grown in New Hampshire. 

Yellow corn. 

Compton's Early, grown in Pennsylvania. 
Adams's, grown in ]S"ew Hampshire. 
.Canada, grown in ISTew Hampshire. 
Vermont, grown in Vermont. 
Small Twelve-rowed, grown in Kew Hampshire. 
State Fair Premium, grown in IsTew Hampshire. 
Large Premium, grown in ]Slew Hampshire. 
Board of Agriculture, grown in IsTew Hampshire. 

Other varieties. 

King Philip, red, grown in !N"ew Hampshire. 
Mexican, blue, grown in Mexico. 

Miscegertation, white and blue, grown in Kew Hampshire. 
Pitch Knot, grown in Kew Hampshire. 
Tom Thumb Pop, yellow, grown in Kew Hampshire. 
Pop Corn, white. 



Analyses of the grain of mnter wheats. 





<D 






















Constituents. 






1 
i 






















PI 






















Mold's 


Mold's 


Yellow 


Swamp 


Victor. 




Silver ( 


Foizy. 


1 

n 


Polish. 


White. 


Wator 


8.64 


8.75 


7.69 


7.63 


7. 


49 


8. 93 


8.98 


9.2» 


10. 08 


9.52 


oils 


2.32 


2. 05 


2.n 


2. 41 


2. 


27 


2. 44 


2. 28 


1. 99 


2. 67 


1.69 


Sugars 

Albuminoids solu- 


3. 12 


2. 74 


2. 92 


2.92 


2. 


66 


3. 79 


3.78 


4. 67 


3. 77 


4.21 
























ble in alooliol . . . 


1. 07 


1. 51 


2. 06 


1. 08 


3. 


52 


2. 70 


3. 38 


3. 23 


3. 08 


2. 34 


Albuminoids insol- 
























uble in alcohol. . 


8.56 


8. 99 


9. 53 


10. 51 


5. 


93 


7.10 


5. 02 


6. 22 


9. 35 


6.24 




3. 33 


2. 58 


2. 02 


3. 26 


1. 


88 


2. 54 


3. 77 


2. 51 


1. 93 


2.66 

1.5[? 




1.63 


1.27 


1.53 


1. 54 


1. 


69 


1. 75 


1.25 


1. 17 


i. 56 


Asli 


1.64 


1. 72 


1. 91 


1. 84 


1. 


39 


1. 58 


1. 57 


1. 77 


1.67 


1.57 


Starch, by differ- 


























69. 64 


70. 39 


70. 23 


68. 81 


73. 


17 


69. 08 


69. 97 


69. 15 


65. 89 


70. 24 




100. 


100. 


100. 


100. 


100. 


100. 


100. 


100. 


100. 


100. 00 



*Tho starch in th«^ samples of wheat Xos. 1, 2, 3, and 4 was also determined by way cf control, by 
converting;; it into ghieose and precipitating with !Fehling's solution. The results obtained in this 
way wero sUghtly higher than those above given by difference, viz : Xo. 1, 69.35 jier cent. ; 'No. 2, 71.76 
per cent. ; JSIo. 3, 70. 45 per cent. ; Xo. 4, 70.44 per cent. — an average excess of .73 percent-, which doubt- 
less arose from the siaali portion taken in each case for determination with the copper solution, and th© 
multipiicatioii of the niiavoidable error i|i WQit. 
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Analyses of the grain of spring wheats, harley, aud rye. 
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rd 
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rd 
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C ons tltneiitS' 




a 






ft 

rt 


CS 












© 












o 


dra 


« 




hi 


eci 


-g 






Pi 


S3 






cj 












o 


p 




0 
>^ 










8. 50 


8. 79 


8. 12 


7, 90 


9.64 


7. 23 


8. 


68 


Oils 


2. 56 


2. 55 


2. 49 


2. 33 


2. 06 


3. 15 


2. 


07 




3. 37 


3. 61 


3. 50 


4. 07 


3. 30 


3. 17 


4. 


82 




4 69 


4. 45 


4. 10 


2 7.3 


2. 74 


2. 10 


2 


72 




lo! 01 


10. 95 


9! 90 


5.41 


7.06 


IL 07 


9! 


35 




2. 46 


2. 12 


2. 27 


4. 45 


2. 14 


2. 97 


4. 


40 




1.62 


1. 49 


2. 04 


1. 41 


1. 92 


1.55 


1. 


40 


Ash 


1. 47 


2. 05 


1. 57 


1. 56 


2. 00 


1. 94 


1. 


87 




65. 32 


63. 99 


66. 01 


70. 14 


69. 14 


66. 82 


64. 


69 




100. 


100. 


100. 


100. 


100. 


100. 


100. 


00 



Analyses of sugar corn. 



Constituents. 


Stowell's Evergreen. 


Egyptian. 


1 


Golden. 


a 

© 2 
© ^ 

1 


Prolific. 


Proctor's. 




5.98 


7.54 


9. 13 


6. 27 


6. 47 


10. 38 


10.13 




8. 00 


7. 80 


9. 31 


9. 17 


9. 00 


7. 65 


7.95 




4. 80 


6. 34 


5. 49 


6. 22 


5.84 


5. 77 


6.77 




6. 89 


5. 79 


5.82 


5. 84 


6. 11 


5. 35 


5.55 




5. 02 


5. 76 


5. 91 


8.51 


6.67 


4. 98 


6.53 




18.65 


22. 50 


20. 69 


14. 50 


22. 65 


19. 50 


17.76 




2. 66 


2. 02 


1. 46 


1. 58 


1. 88 


2.04 


1. 75 




1. 92 


1. 92 


1. 89 


1. 93 


1. 92 


1. 87 


1.92 




46.08 


40.33 


40.30 


45.98 


39. 46 


42. 46 


41.64 




100. 


100. 


100. 


100. 


100. 


100. 


100. 00 



Analyses of white corn. 





© 








© 




13 

© 








n 








PC 








© 


0 




© 


0 


Constituents. 




ent. 


0 




ent. 


a 






provei 


P 

0 


© 


lite P 


© 


1 


all Ei, 




.a 








Me 


i 


S 




7. 58 


6.74 


8. 65 


8. 96 


11. 14 


9. 25 


11. 05 


Oils 


5.09 


5.18 


4. 90 


5. 82 


6.28 


7. 08 


4. bO 


Sugars 


1. 98 


2. 75 


2. 13 


1. 95 


2. 00 


2. 47 


1.94 




5.64 


6.20 


4. 84 


3. 88 


5. 70 


2. 91 


5. 79 




3.65 


4.83 


5. 31 


4. 17 


4. 97 


4. 97 


7. 86 




2. 70 


1. 75 


1. 83 


1. 73 


2. 80 


2. 55 


2. 74 




2. 65 


1. 53 


1.64 


1.25 


1.59 


1. 26 


1. 30 


Ash 


1. 23 


1. 43 


1. 87 


1.43 


1. 45 


1. 46 


1. 57 




69.48 


69. 59 


68. 83 


70. 81 


64. 07 


68. 05 


62. 95 




100. 


100. 


100. 


100. 


100. 


100. 


100. 00 
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Analyses of yeUoiv corn. 



C onst ituciits. 


Compton's Early. 


1 

BO 

s 

<1 


a 
O 


Vermont. 


o 

U; 
P 

it 

H 

B 
zn 


o 
ei 
W 


Large Premium. j 


Board of A griculture. 




C. 59 


8. 61 


8. 27 


8. 64 


11.48 


10. 19 


10. 00 


11. 09 




5. 30 


4. 83 


5. 60 


5. 63 


6 (13 


5. 29 


5. 52 


4. 68 




2. 06 


2.25 


2. 52 


1. 47 


2. 04 


2. 87 


2, 35 


1.69 


AlnnipiTT 


5. 42 


4. 01 


5. 16 


3. 89 


4. 84 


5. 50 


5.25 


4.67 




4. 48 


6!49 


6.20 


6. 25 


5.66 


5. 26 


6.11 


6. 88 




2. 77 


1.50 


1. 68 


2. 15 


1. 80 


1. 37 


1. 80 


2. 14 




2. 09 


1. 19 


1.26 


1. 38 


1. 09 


1.06 


1.09 


.82 


Ash 


1.64 


1. 57 


1. 72 


1. 45 


1. 34 


1. 78 


1.46 


1.31 


Starch, by differcn<5e 


69. 65 


69.55 


67. 59 


69. 14 


65. 72 


66. 62 


66. 42 


66. 72 




100. 


100. 


100. 


100. 


100. 


100. 


160. 


100. 00 



Different varieties of corn. 



Gonstitnents. 



"Water 

Oils 

Sugars 

Albumin, Insoluble in alcohol 

Zein, soluble in alcohol 

Crum 

Cellulose 

Ash 

Starch, by diiference 



10. 23 
7. 05 
2. 35 
4. 31 
7. 77 
3. 18 
1.01 
1. 84 

62. 26 

100. 



8. 97 

5. 25 

1. 72 
3. 88 

6. 33 

2. 05 
1. 80 
1. 42 

68. 58 

100. 



9. 92 
.5. 33 
1. 95 
5. 26 
6. 46 
2.16 
1. 05 
1. 63 
66. 24 

100. 



11. 24 
5. 26 
2. 72 
5. 39 
5. 81 
2. 20 
1. 04 
1. 52 

64. 82 

100. 



i 



9. 05 
5. 89 
2. 22 
4. 80 
7. 80 
3. 00 
1. 33 
1. 60 
64. 31 

100. 



For convenience of comparison the foregoing analyses have been cal- 
culated to the water-free substance, and the analyses thus corrected are 
as foUows : 

Winter wheats. 





1 

] 


1 
1 


1 B 








1 






! 










i o 










i 








Constituents. 














i 
















1. S 

o 


« 


u 
o 


jq 

Ml 

p 




Lzilian 


i 








1^ 




? 


m 


> 




1 




Ph 


1 




Oils 


2.54 


2. 25 


2. 29 


2. 61 


2.44 


2. 08 


2. 51 


2. 19 


2. 97 


1. 


87 


SugaTS 


3.41 


3. 00 


3. 10 


3. 10 


2. 88 


4. 17 


4.15 


5. 15 


4. 19 


4. 


65 


Albuminoids, sol- 
























uble in alcohol.. 


1. 17 


1. 65 


2. 23 


1. 17 


3. 81 


2.97 


3. 71 


3. 56 


3. 42 


2. 


58 


Albuminoids, in- 
soluble in alcohol 
























9. 37 


9. 85 


10. 33 


11. 38 


6. 41 


7. 89 


5. 52 


6. 86 


10. 40 


6. 


89 




3. 70 


2.83 


2. 19 


3. 53 


2.03 


2. 79 


4. 14 


2. 77 


2. 14 


2. 


94 


Cellulose 


1. 78 


1. 39 


1. 66 


1. 67 


1. 83 


1. 92 


1. 37 


1. 29 


1. 73 


1. 


68 


Ash 


1. 79 


1. 88 


2. 07 


2. 00 


1. 50 


1. 73 


1.73 


1. 95 


1. 88 


1. 


74 


Starch 


76. 24 


77. 15 


76. 07 


74. 48 


79. 10 


75. 85 


70. 87 


70. 23 


73. 29 


77. 


65 




100. 


100. 


100. 


100. 


100. 


100. 


100. 


100. 


100. 


100. 


00 
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Spring wheats, harley, and rye. 



Constituenta. 


4 

a 
o 

a 

M 


|3 
% 
5 

c3 

o 


Defiance. 


Chili Club. 


Noah Island. 




White Winter rye. 


Oils 


2. 80 


2. 80 


2. 71 


2. 53 


2. 28 


3. 40 


2.26 




3. 68 


3. 96 


3. 81 


4. 42 


3. 67 


3. 42 


5. 27 




5. 13 


4.88 


4. 46 


2. 96 


3. 03 


2. 26 


2. 97 




10. 94 


12. 01 


10. 77 


5. 87 


7. 81 


11. 93 


10. 24 




2. 69 


2. 32 


2.47 


4. 83 


2. 37 


3. 20 


4.80 




1. 77 


1. 63 


2. 22 


1. 53 


2. 12 


1.67 


1.54 


Ash 


1. 61 


2. 25 


1. 71 


1. 69 


2. 21 


2. 09 


2.04 




71. 38 


70. 15 


71. 85 


76. 17 


76. 51 


72. 03 


70.88 




100. 


100. 


100. 


100. 


100. 


100. 


100. 00 



Su^ar corn. 





freen. 








am- 








u 














Constitnents. 


> 

05 


d 

ci 




d 


ehead 
moth. 


o 


OS 

"U 

o 




Stowe 


fee 




Golde: 


1 


Prolifi 


•*-> 

i 




8. 51 


8. 53 


10. 24 


9. 78 


9. 62 


8. 50 






5. 11 


€. 85 


6. 04 


6. 64 


6. 25 


6. 42 


7.53 


7. 33 


6. 25 


6.41 


6.23 


6. 54 


5. 95 


€. 17 




5. 34 


6. 23 


0. 51 


9. 08 


7. 13 


5.54 


7. 27 




19. 84 


24. 30 


22. 77 


15. 47 


24. 22 


33. 05 


31. 72 




2. 83 


2.19 


L60 


1. 69 


2.01 


2. 26 


1.95 




2. 04 


2. 07 


2.07 


2. 06 


2. 00 


2. 07 


2. 14 




49. 00 


43. 58 


44. 36 


49. 05 


42. 17 


36. 21 


84. 38 




100. 


100. 


100. 


100. 


100. 


100. 


100.00 



Tfhite cam. 
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+a 




r6 




«d 

'o 
u 




can. 


d 


rd 


d 


1 


Con8tituents. 
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d 
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? 


P 




Ph 










o 


bite 


hite 




o 


H 
o 
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o 


g 

m 




5. 51 


5.56 


5. 36 


6.40 


7. 07 


7. 80 


5.40 




2. 14 


2. 95 


2. 33 


2. 14 


2. 25 


2. 72 


2.18 




6. 10 


C. 64 


5. 30 


4.26 


6.42 


3. 21 


6. 51 




3. 95 


5. 18 


5.81 


4. 58 


5. GO 


5.47 


8. 84 




2. 92 


1. 88 


2. 00 


1.90 


3.14 


2.80 


3.08 




2. 87 


1. 64 


1.79 


1. 37 


1.79 


1. 39 


1. 46 




1. 33 


1.54 


2. 04 


1. 57 


1. 63 


1.<51 


1. 76 




75. 18 


74. 61 


75. 37 


77. 78 


72. 10 


75.00 


70. 77 




100. 


100. 


lOO. 


100. 


100. 


100. 


100.09 
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Constituents. 



Oils 

Sugars 

Albumin insoluble in alcohol 

Zein soluble in alcohol 

Gum 

Cellulose 

Ash 

Starch , 



5. 67 
2. 20 
5.80 
4.79 
2.96 
2. 24 
1.76 
74. 58 

100. 



5.28 
2.46 
4. 38 
7.10 
1.64 
1.30 
1. 72 
76. 12 

100. 



6.11 
2. 74 

5. 60 

6. 76 
1.83 
1. 37 
1. 87 

73. 72 

100. 



JJ2 



6. 17 
1.61 
4. 26 
6. 84 
2. 35 
1. 51 
1.59 
75. 67 

100. 



I 6.81 
2. 31 
5.47 
■ 6. 40 
! 2. 03 
I 1.23 
1.51 
74.24 

100. 



5. 89 
3. 19 

0. 19 
5.86 

1. 52 
1. 18 
1.9 

74. 19 

100. 



Different varieties of corn. 



Constituents. 


King Philip. 


Mexican, 
blue. 


Miscege- 
nation. 


Pitch-Knot. 


Tom Thumb, 
yellow. 


Pop<!om, 
white. 


OHs 


7. 86 

2. 61 
4. 81 
8. 66 

3. 55 
1. 13 
2. 04 

69.34 


5.7-7 
1. 89 
4.26 
6. 96 
2.25 
1.98 
1. 56 
75.33 


5. 92 
2.17 
5.84 
7. 17 
2.40 
1. 17 
1. 81 
73. 52 


5. 92 
3. 02 
6. 07 
6.55 
2. 49 
1. 17 
1. 71 
73. 07 


6. 47 
2. 44 

5. r8 

8. 57 
3. 30 
1. 46 
1-76 
70.72 


6. 16 
2. 82 
7. 41 
6. 96 
2.36 
2.54 
1. 78 
(39.97 




Albumin insoluble in alcohol . 
Zein soluble in alcohol 






Ash 


Starch 




100. 


100. 


100. 


100. 


100. 


100.00 



In the following summary^ for still more convenience in comparison, 
the averages are given of tiie several analyses already given of winter 
wheats, spring wheats, sugar com, yellow com, white com, and mixed 
corns, both with and without water : 



Constituents. 



Water 

Oils , 

Sugar 

Albumin insoluble 

Albumen soluble, or zein . 
Soluble starch and gum. . 

Cellulose , 

Ash 

Starch 



Oils 

Sugar , 

Albuminoids soluble in alcohol . 
Albuminoids insoluble, or zein. . 

Soluble starch and gum 

Cellulose , 

Ash 

Starch 



8.70 
2. 22 
3. 46 
7,75 
2.40 
2. 65 
1. 49 
1-67 



100. 



2.43 
3. 79 
8. 49 
2.63 
2.90 
1.63 
1. 83 
76.30 



100. 



8.59 
2.40 
3.57 
a 67 
3.74 
2.69 
1. 70 
1. 73 
66. 91 



7.99 

8. 41 
5.89 
5.91 
6. 20 

22. 52 
1.91 
1. 91 

3a 26 



I 



9.36 
5. 36 
2. 16 
4.S5 
5. 92 
1.90 
1.25 
1.53 
67.67 



§0« 



100. 



100. 



■ 100. 



2.62 
3.91 
9.49 
4.09 
2.94 
1. 86 
1. 89 
73. 20 



9. 14 
6. 40 
6. 42 
6.74 

24. 48 
2.08 
2. 08 

42.06 



100. 



100. 



5. 91 
2. 38 

5. 35 

6. 53 
2. 09 
1.38 
1. 69 

74. 67 



100. 



9.05 
5.59 
2. 17 
4.99 
5.11 
2. 30 
1.60 
1. 49 
67.70 



100. 



6. 14 
2. 38 
5. 48 
5. 62 
2. 53 
1.76 
1. 64 
74.45 



100. 



9.67 

5,74 
2.26 
5.07 
6.75 ^ 
2. 46 
1. 42 
1. 61 
65. 02 



100. 



6.35 
2.50 
5.61 
7.47 
2. 72 
1. 57 
1.78 
72.00 



100.00 
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METHODS OF ANALYSIS. 

It lias seemed best to give with some detail the several methods of 
analysis employed in the foregoing work, in order that they may be sub- 
jected to criticism in so far as may be thought best, and adopted by others 
if upon a careful examination they shall appear worthy ; but especially 
that the results reported may be hereafter subjected to revision when 
better meth ods may be devised than those employed in this work. Each 
for himself may determine how far the methods of separation have been 
successful. What is claimed is, that the work has been faithfuUy per- 
formed according to the described processes, and, in so far as was possible 
by such processes, the results may be relied upon by those having occa- 
sion to make use of these published results. 

There yet; remain many points which require to be carefully investi- 
gated, as will appear from what has been given, and any suggestions 
from those engaged in similar investigations will be very gratefully ac- 
knowledged. It is very much to be desired that something approaching 
uniformity in methods of proximate analysis be adopted, so that each 
may have the benefit of the work performed by aU, and something like 
uniformity may exist in the methods and results of our several agricult- 
ural laboratories. 

Method for analysis of grain, 

1. Preparation of sample. — The grain is carefully examined, ker- 
nel by kernel, and all unsound grains and extraneous matters rejected. 
It is then pulverized in an iron mortar, care being taken that none be 
lost. Finally it is all sifted through a sieve of eighty meshes to the lin- 
ear inch. The powder so obtained is thoroughly separated from any iron 
derived from the mortar, by means of a magnet. It is then placed in 
wide-mouth cork-stoppered bottles. 

2. Estimation of moisture. — About two grams of the finely pow- 
dered grain is dried in an air-bath, at a temperature of llO-llSo 0. The 
drying requires from one to two days' time ] it is best to do it as rapidly 
as possible. The loss of weight is moisture. 

3. Estimation of ash. — ^About two grams of the powdered grain (the 
residue after determination of moisture, usually) is ignited, at a red heat, 
over a Bunsen burner until nearly or quite free from carbonaceous mat- 
ter. The amount of ash thus obtained is a little greater than is found 
by the estimation of the several inorganic constituents 5 this excess is 
carbon and a little carbonic acid, and seldom exceeds .3 to .4 per cent. 

4. Estimation of cellulose. — Four grams of the powdered grain is 
boiled with 200 c. c. of 5 per cent, sulphuric acid, until the starch is aU 
converted to glucose. This usually requires from six to eight hours. 

The separa^ted cellulose and albuminoids are removed by use of a Bun- 
sen filter-pump and a fine linen filter, washed with water and transferred 
to the same beaker, when they are again boiled tor two hours with 150 
c. c. of 2 per cent, sodic hydrate solution. 

The liquid is filtered again through the same linen, and the cellulose 
upon the filter is. well washed with hot water, alcohol of about 90 per 
cent., and ether. The cellulose is then transferred, by means of a pla- 
tinum spatula and camePs hair brush, to a crucible, dried at 120^ to 130^ 
C, weighed, ignited, and again weighed. The difference between these 
two weights equals, approximately, the amount of cellulose. The accu- 
rate estimation of cellulose is yet very difficult, if not impossible, yet it 
is probable that results obtained as above stated are not far from the 
truth. 
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b. Estimation of oil. — Exactly two grams of the powdered grain 
are extracted by repercolation with Squibb's stronger ether. The time 
required for complete extraction is not over three hours, and probably 
less would he as well. The ether is carefully evaporated and the oil 
dried at lOOo C. until two weighings do not vary more than .001 gram. 

6. Estimation of sugars and of albuminoids soluble in alco- 
hol OF 80 PER CENT. — The grain remaining after the removal of oil is 
dried, and is then treated by repercolation for twelve to fifteen hours 
with warm alcohol of 80 per cent., by weight. 

The alcoholic solution is evaporated, dried, and weighed. This residue 
= sugar, albuminoids, and ash. It is then treated for several hours 
with cold water, which removes all the sugar, and in case of wheat a 
very slight amount of albuminoids. This liquid is evaporated, dried at 
llOo C, weighed, ignited, and again weighed. The difference between 
the first and second weighings represents the sugar in two grams of the 
grain. 

The residue insoluble in water is stated as albuminoid matter insolu- 
ble in water, gioluble in alcohol. In wheat this albuminoid matter con- 
sists of gluten and casein; in corn it has been stated as zein, although 
some investigators give it the name gluten-casein, and suppose it to be 
identical with the albuminoid matters similarly extracted from wheat. 

The sugar of wheat and com seems to differ materially both from 
cane sugar and inverted sugar. On several occasions it separated in 
groups of prisms upon slow evaporation of its solution in 80 per cent, 
alcohol. Its taste is not particularly sweet, nor does it reduce Fehling's 
solution, except shghtly, until it has been inverted by dilute acids. 

Estimation of gum. — The residual grain, after treatment with 80 
per cent, alcohol, is dried and then removed to a graduated cylinder, to 
which is added 200 c. c. of cold water. The mixture is frequently agi- 
tated during a^bout four hours. One hundred c. c. are filtered by aid of 
the Bunsen pump, evaporated and weighed, ignited, and again weighed. 
The difference between these two weights equals the gum in one gram, 
ash-free. 

This gum e:5:tract in wheat usually contains a trace only of albuminoid 
matter, not sufficient to greatly vitiate the results. In ordinary maize 
the gum extract seems to be free from albuminoid substances. In 
sweet corn the extract here obtained is turbid and cannot be made 
clearer by repeated filtrations through fine paper. 

This turbid liquid gives the characteristic blue color of starch with 
solution of iodine. This color is permanent, if sufficient iodine has been 
used, and the blue starch iodide does not fall to the bottom, as is usual 
with ordinary starch. When the turbid aqueous liquid is evaporated a 
very large white residue remains 5 it differs very plainly from the gum 
residues obtained from ordinary maize, for they are very slight, and 
varnish-like in appearance. 

Millon's reagent gives a somewhat questionable indication for albu- 
minoid matter. It seems, then, that sugar corn contains considerable 
starch in a modified soluble condition, and that the invariable turbidity 
of aqueous extracts of sugar corn is due to this soluble modification of 
starch rather than to the ''presence of a trace of suspended fat as 
suggested by W. O. Atwater. (Am. J. Sci. and Arts, vol. 48, 1869, p. 
357.) The amount of this modified starch and gum was estimated by 
subtracting from the water extract, in a sample of the Avhole grain, the 
sum of the sugar and albuminoids soluble in water. In this case aU 
the albuminoids not removed by alcohol were considered soluble in 
water, although there is some doubt upon this point, which, it is hoped, 
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will be settled positively before another year. Incase a part only of the 
albuminoid matter was soluble in water, the amount of soluble starch 
and gum would be correspondingly increased and the insoluble starch 
equally diminished. A determination of the albuminoids soluble in 
water in Prolific sugar corn revealed the presence of 1.92 per cent. 
From the unsatisfactory reactions obtained with Millon's reagent it 
seems probable that the amounts of albuminoid matters soluble in 
water are not much greater in any of the samples examined. Further 
investigations will be made in this direction. 

Two experiments were made with the sample of sweet corn No. 24, as 
follows : 

Five grams of the finely powdered grain were shaken up with 500 c. c. 
of water, and allowed to stand for four hours, with occasional shaking ; 
the liquid was then filtered off, the filtrate being turbid as usual, and 
an aliquot portion tested for glucose (?) with Fehling's solution, both be- 
fore and after inversion with dilute sulphuric acid. A larger portion of 
the filtrate was evaporated to dryness, and the nitrogen determined in 
the dry residue left upon evaporation. The following results were ob- 
tained in duplicate: 

Per cent. !Per cent 

Soluble in water , 43. 78 43. 37 

Albuminoids soluble in water 1.92 2.03 

Glncose (?) before inverting 7.92 8.58 

Glucose after inverting 1 hoar 29. 95 26. 95 

Glucose after inverting 2 liours 36. 00 33. 16 

The above results are calculated to the air-dry grain analyzed, which 
contained 10.13 per cent, of water. 

The amounts of starch inverted in the above experiments were as fol- 
lows: 

Per cent. P«r cent. 

Starch inverts after 1 hour 19. 83 15. 90 

Starch inverttxi after 2 hours 25. 27 22. 22 

It will appear, therefore, that only a portion of the albumen insoluble 
in alcohol was soluble in water, and that the analysis of this sample of 
sweet com should have 3.57 per cent, added to the soluble starch and 
gum and an equal amount subtracted from the starch. The corrected 
analysis for the air-dry and water-free grain would then be as follows : 

Sugar com No, 24. 



Gonstitn^to. 



Water 

Ash 

Oils 

Sugar 

Zem 

Albumin msoiiibl© in alcohol and -water 

Albumin insoluble in alcohol and soluble in water 

Soluble stai'ch ami gum 

Cellulose , 

Sfcarch, by diflference 



Air-dry, 


i 


Per ct. 


Per ct. 


10. 13 




1.92 


2. 14 


7. 95 


8.85 


6. 77 


7. 53 


6. 53 


7.27 


3. 57 


3.98 


1. 98 


2. 20 


21.33 


23. 73 


1. 75 


1.94 


3a 07 


42.36 


100.00 


100. 00 



Without <loubt a similar correction is necessary in the case of the 
other sweet corns analyzed, the soluble starch being too low and 13ie 
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common starch too high, through having calculated all of the albumin- 
oids except 2;ein as being soluble in water. 

A very noticeable fact is that the microscope shows the starch gran- 
ules of sweet corn to be very much larger (.001 inch diameter) than those 
in ordinary corn (in White Dent .00025 to .0003 inch diameter, T. Taylor). 
If a whole grain of sweet corn be soaked in water containing a little 
acetic acid there will beextraeted the same soluble starch which was ob- 
tained in analysis of the powdered grain. This starch shows no organ- 
ised granular structure when seen under the microscope, and when 
treated with iodine the liquid appears equally colored throughout. 

From this it appears that there exists in sweet corn a considerable 
amount of strach in an amorphous and soluble condition. That this 
amount may he slightly Increased by the process of pulverization in an 
iron mortar is possible, for it has been shown by Eedwood that large 
starch-grains may be ruptured by trituration, while smaller grains es- 
cape. 

The considei^ble variations in the amounts of soluble starch and gum 
in the differeni: samples of sweet corn may be due to various causes. 
First. Different amounts actually present. 

Secondly. A greater number of starch-grains may be ruptured in pul- 
verizing different samples. 

Thirdly. It seems probable that partial fermentation of the air-dry 
sample may render part of the starch soluble. 

It is well known tliat ordinary cornmeal undergoes some such changes 
when kept for some time, and it would seem that the meal from sweet 
com, containing, as it does^ much more sugar, would be still more 
likely to ferment. 

It is almost impossible to get identical amounts of water extract from 
the same sample of sweet corn, even when duplicate determinations are 
made at the same time and under the same conditions. It appears, then, 
that the figures for soluble starch are valuable chiefly as preliminary 
statements. Work already commenced will, it is hoped, give more defi- 
nite results and better methods of estimation. 

Estimation of total albuminoids. — The grass is burned with ex- 
cess of soda-lime, and the evolved ammonia received in decinormal acid. 

The total nitrogen multiplied by 6.25 equals the total albumnloids. 

Sweet corn differs from ordinary field corn in several particulars : 

1. In its greater content of sugars ; in the samples analyzed the pro- 
portion is 2.65 to 1. 

2. In sweet corn the amounts of sugar and zein are about equal 5 in 
field corn the proportion of zein to sugar is 2.7 to 1. 

3. Only 5 to 5.5 per cent, of field corn is dissolved by cold water 5 the 
solution so formed may be filtered perfectly clear, and contains no starch, 
but only sugars and gum. If sweet com be treated in the same way 
with cold water a milky liquid results which cannot be filtered clear by 
use of double papers. The amounts thus dissolved average about 32 per. 
cent, of the air-dry grain. The filtered solutions thus obtained contain 
some amylaceous matter, which gives with iodine a light violet color; 
when only a slight amount of iodine is added the color fades, but may 
be renewed by further additions of iodine. This amylaceous matter is 
probably similar to the amlduUne^^ and " amylogen '' of older German 
chemists. It will be understood that the term " soluble starch " Is used in 
these analyses to Indicate this soluble matter which is colored blue- violet 
by iodine. In this connection it seems probable that the analysis of 

Stowell^s Ever green sweet corn," made by W. O. Atwater,* is, in part, 

•Amerioan Joumal Science and Arts, 1869, vol. 48, p, 352. 
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incorrect in tlic amount of sugar (11.G4 per cent.), in the amount solu- 
ble in cold Yv ater (1G.28 per cent.), and in the entire omission of this amy- 
laceous matter. 

It will be seen again that one effect of crossing has been to make the 
amount of soluble starch in Golden sugar corn considerably less than 
in the ordinary varieties of sweet corn. 

4. The much greater amount of oil in sweet corn is noticeable. 

Chemical analysis seems to give no clew as to the reason why pop- 
corn should " pop'^ when heated. The amount of albuminoid matter is 
higher and starch is lower than in other kinds of corn 5 in other respects 
the difference is not strongly marked. 

A noticeable difference between winter and spring wheats is seen m 
the greater content of albuminoid matter in spring wheat ; the starch is 
in equal measure diminished, while all the other constituents are practi- 
cally the same. 

It would be obviously premature to enter into very extensive general- 
izations based upon the results of comparatively a few analyses, but it is 
contemplated to continue these analyses of our cereals and grasses; and 
that those desiring to use the data furnished by the analyses given may 
rely upon the results with confidence, in so far as the methods made use 
of in analysis were reliable, it may be added that in every case where rea- 
sonable doubt existed as to the accuracy of any determination through 
any excess or deficiency of any constituent comparatively, such determi- 
nation has been made in duplicate or triplicate when thought advisa- 
ble. In other cases where a normal amount of any constituent was 
found present a single determination has suflaced generally. 

It is greatly to be desired that before long more liberal provision may 
be made, both in laboratory facilities and working force, for the vast 
amount of chemical work pressing upon this division, which, as the re- 
port will show, has been requested to carry through chemical investi- 
gations for nearly every department of the government, and which re- 
quires for even the work exclusively its own, fully ten times the force at 
present assigned it by law. 

Kespectfully submitted. 

PETER COLLIER, 

Chemist 

To Hon. William G. LeDuc, 

Commissioner of Agriculture. 
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REPORT OF THE BOTANIST AND CHEMIST ON 
GRASSES AND FORAGE PLANTS. 

The importance of the grasses in all systems of agriculture can hardly 
be overestimated. Indeed, the proportion of meadow and pasture lands 
in any region is a good criterion of the agricultural wealth of that region. 

In some portions of our country the importance of the grass crops has 
been overlooked in the desire to realize immediate results from special 
crops. The result has generally been impoverished land and too fre- 
quently an imi)overished people. The farmer who has an abundance of 
pasturage and meadow land has the elements of wealth in his hands. 
Cattle and stock can be raised on the grass, and they return to the land 
those fertiUzing materials which, judiciously employed, keep the land 
always in good condition and give sure and reliable returns. 

Intelligent and enterprising agriculturists in aU. parts of the country 
are now awake to the importance of this subject, and are anxiously in- 
quiring into the value and adaptation of different kinds of grasses for' 
their use. 

The differen(3e of soil and cUmate in different portions of our extensive 
country are such as to require the cultivation of a large variety of grasses. 
In some sections the rigor of climate is such that it is necessary to 
stable and feed cattle for six months of the year. In other sections, and 
particularly in the Gulf States, stock can obtain their living in the field 
not only in summer, but during the winter season also, provided they 
have access to grasses which make their growth at that season. There 
is a class of grasses which in the Southern and Southwestern States 
seem adapted to this purpose, and which are commonly known as winter 
grasses. These are mostly grasses of a rather coarse structure, and are 
chiefly valuable before they send up their flowering stalks, which are 
usually harsh and innutritions. Mr. C. W. Howard, in his treatise " On 
the Cultivation of the Grasses and Forage Plants at the South,'' says : 

One of the most marked and singular advantages of the South is its ability to grow 

grasses which ma.y he pastured in the winter. It is a blessing of climate which we 
ave not yet appreciated. * * * By the aid of the winter grasses it is perfectly 
practicable to raise colts, cattle, and sheep throughout a large portion of the South 
without other cost than the interest on land and the value of the salt. * * * There 
is no adequate substitute for winter-grass pastures. Oats, barley, and rye may be 
grazed, but the stock must be taken from them at a season when the necessity is most 
pinching, and, besides, they must be sowed annually, which is expensive. * * * In 
this connectien it will not be amiss to make some remarks on winter pastures gener- 
ally. They must not be pastured when the ground is wet ; at such times all stock 
must be removed from them. They must not at any time be grazed too closely. Every- 
body knows how to treat a rye or barley lot. It is well known that if stock bite into 
the crown of the plant it will be killed. Winter-grass pastures must be treated in 
the same way as grain pasture. The temptation to transgress in this particular is 
very great. When all other vegetable matter is dead, live stock become almost crazy 
for green food, and they are suffered by the sympathizing owner to remain while a 
particle of green food is visible. As a consequence of this practice persisted in, the 
grass is killed. It will be better to buy fodder if it be necessary, rather than aUow a 
practice so ruinous to the farmer. 

Another class of grasses are those which begin to grow late in the 
season and flourish through the dry and hot summer and autumn. Some 
of these gTasses furnish an abundant yield, which may be cut several 
times during the season. 

In order to test the value of the principal grasses and forage plants 
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which have been more or less emploj^ed in the South^ this department 
solicited from Southern and Western agriculturists, the past season, 
samples of such grasses in sufficient quantities for analysis by the chem- 
ist of the department. The principal contributors^ and their contribu- 
tions, in response to this request, were as foUows : 
1st. From Prof. S. B. Buckley. Austin, Tex., the following kinds: 

Fanicum Texanum, Texas millet. 

Fanicum oMiisum. 

Fanicum virgatum^ Tall Panic, or Switch grass. 
Fanicum crusgallij Barnyard grass, Cock's-foot. 
Faspalum la^ve, Water grass. 
Setaria setosa, Bristle grass. 

Andropogon Virginicus^ Broom Sedge, Sedge grass. 
Sorghum nutans var,j Wood grass. 
LeptocMoa mucronata^ Feather grass. 
Eleusine Indica, Yard grass. Crow-foot. 
Tricuspis sesleroides, 
Muhlenbcrgia diffusa^ Drop-seed grass. 
2d. From Mr. Charles' Mohr, Mobile, Ala. : 
Lespedeza striata, J apan clover. 
Mleusine Indica, Yard grass. 
MuMenhergia diffusa. Drop seed. 
Leptochloa mucronata. Feather grass. 
Fanicum sanguinale, Crab grass. 
Fanicum virgatum, Tall panic, Switch grass. 
Fanicum Jiliforme, Slender Crab grass. 
Fanicum anceps. 

Fanicum crus-galli, Barnyard grass, Cock's-foot. 

Fanicum proliferumy Crab grass, Sprouting Panic grass. 

Fanicum divaricatum, Cane-like Panic grass. 

Faspalum prcecox and other species. 

Cynodon Dactylon, Bermuda grass, Wire grass. 

Andropogon (3 species), Broom grass, Broom Sedge. 

Sorghum Halapensc, Johnson grass. 

Uniola gracilis. 
3d. From D. L. Phares, Woodville, Miss. : 

Mleusine Indica Yard grass, Crow-foot grass. 

Faspalum prcecox. Water grass. 

Leptochloa mucronMa, Feather grass. 

Fanicum sanguinale, Crab grass. 

Hordeum pratense, Barley grass. 

Sj^oroholus Indicus, Smut grass. 

Tripsacum dactyloides, Gama grass. 

Fanicum crusgaUi, Barnyard grass. 

Cynodon Dactylon, Bermuda grass. 

Andropogon Virginicus, Broom grass, Broom Sedge. 

Eragrostis i)oceoidcs, var. 
4th. From Mr. W. A. Carswell, Americus, Ga. : 

Eleusine Indica, Yard grass, Crow-foot grass. 

Bactyloctenium ^gyptiacum' Crow-foot grass. 
5th. From Mr. E. Hall, Athens, 111. : 

HierocMoa horealis, Yanilla grass. 

Bromiis carinatus, California Brome grass. 
6th. From Mr. Theo. Louis, Louis\dUe, Wis. : 

Foa pratensis, June grass, Blue grass. 

Foa serotina, Fowl Meadow grass. 

Agrostis exarata, Kative red-top. 
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Specimens were received from a number of other persons in quantities 
too small for chemical analysis, but in nearly aU cases they were but 
repetitions of those above named. Some of the specimens analyzed are 
of very inferior quality, and not to be recommended for cultivation; but 
a great point is gained in the determination of that fact, and the descrip- 
tion and figures given will enable every farmer to know which to adopt 
and which to reject. 

In addition to the true grasses there is a line of forage plants belong- 
ing to other families which are found to have highly nutritive properties 
and to be well adopted to cultivation for various purposes. These are 
mainly leguminous plants, as the clovers (alfalfa or lucern) pease, and 
vetches. Some new plants of this class have recently attracted atten- 
tion in the South, and are treated of in this paper. They are Lespedeza, 
striata (Japan clover), EieJiardsonia scabra (Mexican clover), and a species 
of Desmodhimj called in Florida beggar-lice. 

The drawings of the grasses were carefully made by Mr. G-. Marx, and 
the plates will be of great assistance in enabling farmers and others to 
identify the various kinds or species. 

In the following pages the botanical name of the grass is first given, 
and then the common one or ones. A glossary of terms is given at the 
end, to which reference can be made when necessary. 

The grasses belonging to the genus Pamcumj sometimes called Panic 
grasses, are very numerous^ and differ very widely in their appearance. 

The general botanical characters of the genus are as follows: 

PANIOUM. 

Flowers in spikes, racemes, or panicles. Spikelets 2-flowered, or with 
one perfect and one rudimentary flower 5 glumes two, herbaceous, the 
lower one usually short or minute, the upper as long as the fertile flower; 
the lower flower either neutral or staminate, of one palet which closely 
resembles the upper glume, and sometimes with a second thin palet 5 the 
upper flower perfect, closed, coriaceous or cartilagiaous, usuaUy flattish 
parallel with the glumes, awrdess, inclosing the free and grooveless grain; 
stamens three; stigmas plumose, usually purple. 

Panicum Texantm— Texas Millet. 

Description. — ^Branches of the panicle rough, the pedicels with scat- 
tered hairs, especially near the flowers; spikelets oblong, somewhat 
pointed, 2 to 2 J lines long, sparsely hairy; lower glume haU' or two-thirds 
the length of the upper, acute, 5-nerved, the lateral nerves uniting with 
the midnerve below the apex; upper glume prominently 5 to 7 nerved, 
pointed; sterile flower with 2 palets, the lower 5 to 7 nerved, much like 
the upper glume, the upper palet thin and transparent, as long as the 
lower ; perfect flower ovate or oblong-ovate, acutish, transversely wrinkled 
with fine reticulated strise. 

An annual grass two to four feet high, sparingly branched, at first 
erect, becoming decumbent and widely spreading, very leafy, sheaths 
and leaves finely soft — hairy; margin of the leaves rough ; leaf blades 6 
to 8 inches long and J to 1 inch wide, upper leaves reaching to the base 
of the panicle, or nearly so; panicle 6 to 8 inches long, strict, the branches 
alternate, erect, simple, 3 to 4 inches long, with somewhat scattered 
eessUe spikelets. 
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BaUt and uses, — grass of vigorous, rapid growth. It is very leafy, 
the leaves broad, rather thin, sprinkled with short soft hairs. It grows 
2 to 3 feet high, but the spreading stalks are often 4 feet or more in length, 
growing very close and thick at the base, and yielding a large amount 
of food. 

This grass has been brought to the attention of the department dur- 
ing several years past. Mr. Pryor Lea, of Goliad, Texas, has had it in 
cultivation for a number of years, and writes respecting it as follows: 

I consider it far superior to any grass that I ever saw for hay. It is a much more 
certain crop than millet, and cultivated with less labor, and all kinds of stock prefer 
it. I expect to report a good second crop on the same ground this year. In this region 
this grass, in the condition of weU-cultured hay, is regarded as more nutritious than 
any other grass. It grows only in cultivated land ; it prospers best in the warmest 
fourth of the year ; its luxurious growth subdues other grasses and some weeds, with 
the result of leaving the ground in an ameliorated condition. (See Plate 1.) 

Proximate analysis of Fanicum Texanum, from Texas ( Texas Millet ). 

P er cent. 



on L 98 

Wax 56 

Sugars 12.49 

Gum and dextrin : 5. 98 

CeUulose - 27.68 

Amylaceous ceUulose 20. 64 

Alkali extract - - 18. 43 

Albumdnoids 5. 61 

Ash 6.63 



100.00 

Analysis of ash of Fanicum Texanum ( Texas Millet ). 

Per cent. 

Potassium 4.54 

Potassium oxide 27. 95 

Sodium 1. 58 

Sodium oxide 

Calcium oxide 7. 39 

Magnesium oxide 4. 57 

Sulphuric acid 4. 63 

Phosphoric acid 8. 48 

Silicic acid 34.31 

Chlorine 6. 55 



100. 00 

Panicum crusgalli— Barnyard grass, Cock's-foot grass. 

Description, — This is an annual grass, with thick, stout culm, branch- 
ing from the base, 2 to 4 feet high ; leaves long, i inch or more wide, 
rough on the margins, otherwise smooth, with the sheath smooth or 
rough ; spikes 1 to 3 inches long, numerous, crowded in a long raceme 
or a dense panicle, which is rough with stiff hairs the glumes ovate, 
rough, abmptly pointed 5 lower palet of the neutral flower usually 
bearing a rough awn varies greatly, sometimes awnless or nearly so, 
sometimes long awned, especially in the variety hispidum, a very large 
and coarse form of the species, with the sheaths of the leaves rough, 
hairy 5 another variety, muticum, is destitute of the awns and is smooth 
throughout. Yery common in waste places in all parts of the country. 

Uses, — Of this grass Dr. 0. Mohr says: 

An annual, 2 to 3 feet high, bearing its roughly awned flowers in dense one-sided 
panicles, comi)08ed of numerous crowded spikes ; it grows luxuriantly, particularly in 
the lowlands of the coast, is greedily eaten by horses and cattle, and makes a hay of 
^ood quality. It is justly regarded as an exceUent grass, particularly before it ripens 
its seed, as in the later stages of its growth the long and stiff awus of its spikes tend 
to make it somewhat unpalatable. 



Plate II. 




Mute III. 
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Mr. D. L. PliareSj Woodville, Miss., says of this grass : The hay 
is very highly esteemed by many farmers. In .7!^ortheast Mississippi 
J have seen large fields of it mowed.'^ This grass should be cut early, 
while it is juicy and palatable. This will be at the first appearance of 
the flowers. (See Plate 2.) 

Proximate analysis of Panic urn crusgaUiy from Texas {Barnyard grass, CocWs-foot), 



Per cent. 

Oil 1.54 

Wax 57 

Sugars 13.87 

Gum and dextrin 5. 07 

Celluloso „ 32.27 

Amylaceous cellulose - 21. 37 

Alkali extract 11. 03 

Albuminoids 4.14 

Ash 10. 14 



100. 00 

Analysis of ash of Panicum crusgalli (Barnyard grass^ CocWs-fooi-), 

Per cent. 

Potassium.--- 12.00 

Potassium oxido „,,- . 13. 26 

Sodium - 37 

Sodium oxide 

Calcium oxide 7. 23 

Magnesium oxide , 5. 52 

Sulphuric acid 3. 69 

Phosphoric acid 4.27 

Silicic acid 42. 18 

Chlorine 11.48 



100. 00 

Panicum sanouinale— Crab grass. 

Description. — An annual grass, native of Europe, but thoroughly natu- 
ralized in all parts of the country. It springs up in cultivated and waste 
grounds in the summer, and grows with great rapidity in the hot weather, 
sending out roots from the lower joints which take firm hold of the soil 
and enable it to spread in all directions. It is esteemed a great pest in 
the Northern States, causing a great deal of labor to keep the corn-fields 
clear of it. In the Southern States it is well known, and is one of the 
chief hay crops, giving a large yield, and of an excellent quality, if cut 
before the ripening of its seeds. It is also employed for summer past- 
ui^es, and answers an excellent purpose during August and September, 
when the gTasses of the spring are old, dry, and perhaps burned by the 
sun. The flowers are on slender spikes, which are 4 to 6 inches long, 
and aU crowded near the top of the stem, like those of the yard grass 
(Elemine indica), but more slender. It will be easily recognized by the 
figure without an extended description. 

Uses. — ^Professor Kjllebrew, Tennessee, says: 

It is a fine pasture grass, although it has hut few base leaves and forma no sward, 
yet it sends out numerous stems, branching fceely at the base. It serves a most uBeful 
purpose in stock husbandry, and the northern farmers would congratulate themselves 
very much if they had it to turn their cattle on while the clover fields and meadows 
are parched up with summer heat. It fills aU our corn-fields, and many jjersons puU 
it out, which is a tedious process. It makes a sweet hay, and horses are exceedingly 
fond of it, leaving the best hay to eat ifc. (See Plato 3.) 

11 AGB 
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Froximate mialyau of Fa7iic2ivi sanguinalcj from Alabama ( Grab grass. Finger grass.) 

Per cent 

Oil - - 2.87 

Wax - - .02 

Sugars „. 9.83 

Gmn and dextrin . „ . 5. 60 

CeUnlose = . 32.80 

Amylaceous cellulose 24. 29 

Alkali extract - 3. 67 

Albuminoida , 9. 99 

Asia 10.68 

moo 

Analysis of ash of Fanicum sanguinale ( Crab grass, Finger grass). 

PotasBimu. »«. 6.6^ 

Potassium oxide , „ 33. 56 

Sodium 

Sodium oxide .... 

Calcium oxide 4. 40 

Magnesium oxide 7.98 

Sulphuric acid.... 4.02 

Phosphoric acid ^. ............ . 6.40 

Silicic acid - 30.93 

Chlorine 6.04 

100. 00 

Pakicum viBaATUM— Tall Panic grass, Switch grass. 

Description, — tall pertonial grass, 3 to 5 feet Mgh, growing mostly 
ia clumps in wet or moist soil, particularly near the coast. The culms 
are firm, unbranched, except near the top, where they open into an 
ample spreading panicle, sometimes 2 feet long ; the leaves are from 1 to 
2 feet long, flat, rough-margined, J to J inch broad. The spikelets are 
large, ^ inch long, ovate and pointed, on smooth flexuous pedicels; the 
glumes are Ion g-pointed, the lower one-half as long as the upper. The lower 
flower has 2 palets and contains 3 stamens ; the upper or perfect flower 
is obtusish and shorter than the upper glume. The branches of the 
panicle are at first erect and appressed, ihially si)reading ; they are ia 
whorls around the stem, 5 to 9 branches in the lower whorls, fewer in 
the upper ones. 

Uses, — This is a good and prolific grass, if cut when young 5 when ripe 
it becomes harsh and unpalatable. It forms a considerable constituent 
of the native grasses of the prairies, particularly of moist localities. 
(See Plate 4.) 

Froximate analyses of Fanicum virgatum (Tall Fanic grass, Switch grass). \ 
No. 1 Texas. No. 2 Alabama. 

No.L No. 2, 
For cont. Per cent. 

Oil - i.25 1.75 

Wax - « 45 .17 

Sugars 7.05 9.61 

Gum and dextrin 3. 37 3. 02 

CeHuloee - 37. 38 28. 87 

Amylaceous eel] ulose * , - 27. 59 25. 94 

Alkali extract - « 13.06 22.50 

Albuminoids . .... , - „. 5.01 4.53 

Ash .- 4.84 3.56 



100,00 100. po 
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Analyses of ash of Famcu.m viTgaium (Tall Fanic grasSf Smtch grass ), 

No.l. No. 2. 

Per cent. Per cent. 

Potassium « - — - 3.36 1.54 

Potassium oxide . „ , — . , 18. 76 22. 53 

Sodium - 1.22 1.74 

Sodium oxide — - 

Calcium oxide 7.87 7.39 

Maspnesium oxid© - 3. 63 7. 98 

Sulpliurio acid 3. 56 5. 29 

Phosphoric acid 5. 50 4. 37 

SiUcioacid.-. » - 51.17 45.10 

Cmorine « - 4.93 4.06 

100.00 100.00 

Panioum filifoeme — Slender Crab grass. 

Descrvptio7L — Tliis is a native species of Crab grass. It is annual, 
growing with ei-ect, slender culms, wMch are terminated by 3 to 5 slen- 
der, erect spikes of flowers. The leaves are 1 to 2 inches long, smooth 
below, sometim(38 a little hairy above, the lower sheaths hairy. 

Uses. — It grows mostly in dry sandy soil, and is of little value, from 
Its scanty foliage and thin wiry stems. 

Fr^ZiiMU analytU of Fanictitl^ filif<mrAej from Alabama ( Slender Crab grati). 

Per cem^. 

Oil - " - — ™ — " 1. 29 

Wax - — o , .25 

Sugars - 5.89 

Gum and deztriu.. ..i. .o.... 4. 67 

CeUulose - - 26.78 

Amylaceous ceUulose — 29. 96 

Alkali extract 23. 19 

Albuminoids 3. 32 

Ash - 4.65 

100.00 

Analysis of ash of Pa/nimm filiforme (Slender Crab grass). 

Per cent 

Fotaseium 13.41 

Potassium oxide - 12. 98 

Sodium o - --- - " 

Sodium oxide.... - 

Calcium oxide . — 4.69 

Magnesium oxide .- - - 5.18 

Sulphuric acid - - 4.84 

Phosphoric acid - 6. 37 

Silicic acid - — - 40.36 

Chlorine 12.17 

100. 00 

Panioum jumentoeum— Guinea grass. 

Deserwtion.—Thl^ is a perennial grass, of strong, vigorous growth, a 
native of Africa, extensively cultivated throughout the tropics. Mr. 
Charles Mohr, of Mobile, who sent the specimens for analysis, says : 

Uses— It is planted with us in the heginning of April; admits the first cutting dur- 
ing the last week of May; it makes very large hunches, and is to he cut before ex- 
tending to the height of about 18 inches. In that stage it is very sweet, tender, and 
easily c;ured as hay. In moderately fertilized land and favorable seasons it can be cut 
every five or six weeks, yielding; by its throwing out numerous stolons, increased 
crops until killed down by frost. Tile roots are easily protected during the winter, by 
& good covering with ground". Like the rattoons of sugar-cane, and allowing of a mani- 
fold division, s&ord the best means of propagation. These root-cuttiiigs are set out 
in March or the beginning of ApriL 
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This grass must not be confounded witli the Sorghum Jialafpeme or 
Johnson grass, which is often imi^roperly called Guinea grass from its 
Bimilar habit and appearance. 

Proximate analysis of Panicumjummtorum, from Alabama (True Guinea grass). 



Oil 1.27 

Wax „ 31 

Sugars. „ 5.93 

Gam and dextrin „ „. 4. 51 

Cellnloae 31.76 

Amylaceous cellulose 16. 30 

AlkaU extract 22. 60 

Albuminoids , 8. 95 

Ash , - 8.37 



100. 00 

Analyses of ash of Panicum jumentorum (True Guinea grass). 

Per cent. 

Potassium - - 8. 57 

Potassium oxide • 35. 93 

Sodium c , 

Sodium oxide 

Calcium oxide 10.18 

Magnesium oxide 14. 18 

Sulphuric acid 2. 51 

Phosphoric acid 4. 37 

Silicic acid - 16. 51 

Chlorine.- 7.77 



100. 00 

Panicum obtusum— Obtuse-flowered Panic grass. 

Descrij^tion, — This grass is similar in appearance to the Fanictm Tex- 
anumy or Texas Millet, but is lower and less vigorous in growth, with 
narrower panicles and narrower and smoother leaves. It grows in 
South America, Mexico, Kew Mexico, and Texas. The specimens for 
analysis were sent by Prof. S. B. Buckley, of Austin, Tex. We do not 
know that it extends east of the Mississippi Eiver. We are not aware 
that it has been tried with reference to its agricultural value. 

Proximate analysis of Panicum ohtusura, from Texas. 



Per cent 

Oil 1.77 

Wax 50 

Sugars 9.68 

Gum and dextrin 5. 74 

Cellulose 33.32 

Amylaceous cellulose 24. 21 

Alkali extract , 8. 75 

Albuminoids 7. 28 

Ash-.- 8.75 



100. 00 

Analysis of ash of Panicum ohtusum. 

Per cent. 

Potassium 4. 62 

Potassium oxide 21. 65 

Sodium 

Sodium oxide 

Calcium oxide L 5. 91 

Magnesium oxide , 3. 13 

Sulphuric acid 6. 71 

Phosphoric acid 5. 18 

Silicic acid 48.60 

Chloidne - ...^ , ^ p..^. , 4.20 



100.00 



Plate v. 




OyNODOK DAOTYLOJy. 



REPORT ON GRASSES AND FORAGE PLANTS. 



165 



Cynobon dactylon — ^Bermuda grass, Wire grass. 

BesGriptiofL — A low, creeping perennial grass^ with abundant short 
leaves at tlie base, sparingly sending up slender, nearly leafless flower 
stalks, with 3 to 5 slender, diverging spikes at the summit. The flowers 
are arranged in a close row along one side of these sjjikes. The spike- 
lets are one-flowered, withashortpedicelledrudimentof a second flower. 
The glumes are pointed, but without awns ; the lower palet boat- 
shaped. 

Hahit and uses, — This grass is a native of Europe, and is abundantly 
naturalized in many other countries. It is said to be a. common pasture 
gi'ass in the West Indies. In the Southern States it has long been the 
chief reliance for pasture, and has been extravagantly praised by some, 
and cursed by others who find it difficult to eradicate it when once es- 
tablished. Its properties have been very faUy discussed in southern 
journals, particularly in the " Manual of Grasses,'' by Mr. G. W. Howard, 
and in the ^' Grasses of Tennessee,'' by Prof. Killebrew. Mr. 0. Mohr 
says: 

It thrives in the arid, "barren driffc ao,nds of the sea-shore, covermicj them hy its long, 
creeping stemS; whose deeply penetrating roots impart firmness to a soil which else 
would remain devoid of vegetation. It is esteemed one of the most yaluahle of oca 
grasses, either in the pasture or cured as hay. 

Ool. T. 0. Howard, of Georgia, says: 

The desideratum to the South is a grass that is perennial^ nutritious, and adapted 
fco the climate. While wo have grasses and forage plants that do well when nursed, 
we have few that live and thrive here as in their native habitat. The Bermuda and 
Crab grasses are at home in the South. They not only live, but live in spite of neglect, 
and when petted and encouraged they make such gratefal returns as astonish the 
beuefactor. 

It seems that it rarely ripens any seed, and the usual method of repro- 
ducing it is to chop up the roots with a cuttmg-knife, sow them broad- 
cast, and plow under shallow. Colonel Lane says: 

Upon our ordinary upland I have found no difficulty in destroying it by close culti- 
vation in cotton for two years. It requires a few extra plowinga to get the sod 
thoroughly broken to pieces. 

Professor Killebrew writes : 

In Louisiana, Texas, and the South generally it is, and has been, the chief reliance 
for pasture for a long time, and the immense herds of cattle on the southern prairies 
subsist principally on this food. It revels on sandy soils, and has been grown exten- 
sively on the sandy hills of Virginia and North and South Carolina. It is used ex- 
tensively on the southern rivers to hold the levees and the embankments of the roadie. 
It will throw its runners over a rock six feet across, and soon hide it from view, or it 
will run down the sides of the deepest gully and stop its washing. Hogs thrive upon 
its succulent roots, and horses and cattle upon its foliage. It has the capacity to with- 
stand any amount of heat and drought, and months that are so dry as to check the 
growth of Blue grass wiU only make the Bermuda greener and more thrifty. (See 
Plate 5.) 

Proximate analyses of Cymdon dactylon (Bermuda grass, Wire grass^ Scut-cU grass). 
No. 1 from Georgia, No. 2&om Alabama. 

No. 1. No. S. 

Per cent. Per cent 

Oil 1. 86 1. 23 

Wax 36 .36 

Sugars 6.56 8.17 

Gum and dextrin 9. 29 3. 59 

CeUulose 24.55 23.57 

Amylaceous cellulose 27.43 29.30 

AlkaU extract „ „ 12. 64 12. 23 

Albuminoids 11. 15 13. 59 

Ash - - 6.16 7.96 

100.00 100.00 
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Analyses of ash of Cynodan dactylon (Bermuda grass j Wire grass ^ Scutch grass). 

No. 1. No. 2. 

Per cent. Per cent. 

Potassium „ 6.66 9.61 

Fota ssium oxide - , . „ 92. 99 22. 89 

Sodium „ .42 

Sodium oxide ,„ 

Calcium oxide 13. 44 7. 99 

MagDesium oxide - 5. 00 2. 96 

Sulphuric acid 9. 37 11. 31 

Phosphoric acid 6. 20 5. 09 

Silicic acid 30,29 30.27 

Chlorine 6.05 9.46 

100. 00 100. 00 

Eleusine Indioa— Ciw-foot, Yard grass. Dog's-tail. 

Description, — This is an annual grass belonging to tropical countries, 
but now naturalized in most temperate climates. In tlie Southern States 
it is found in every door-yard and in all waste places. The culms or 
flowering stems rise from 6 to 18 inches high, and are usually coarse and 
thick; the summit is crowned with from 2 to 6 spilies, resembling those 
of common Crab grass^ FaniGumsangmnale^ but much thicker and heavier. 
It makes a thick bed of rather coarse but rather long and wide leaves, 
and takes such a firm hold on the soil that it is difficult to pull up a 
clump by hand. The spikelets are crowded on one side of the flattened 
spikes, 2 to 6 flowered, and with j)ointless glumes. 

Uses. — It does not seem to be very liighly recommended for cultiva- 
tion in the South, although it is said to form good and lasting picking 
for stock. (See Plate 6.) 

Proximatt analyses of Eleusine Indica (Crab grass, Yard grass. Crow-foot , Do.g^s-tail), 
No. 1 from Texas, No. 2 from Georgia, No. 3 from Alahama. 

No. 1. No. 2. No. 3. 

Per cent. Per cent. Per cent. 

on , 1.78 1.72 2.27 

Wax .38 .35 .29 

Sugars - „ 11. 92 13. 29 8. 69 

Gum and dextrin 6.33 5.84 4.98 

Cellulose „. 31.29 22.38 21.53 

Amylaceous cellulose 25. 46 26. 37 21. 97 

AlkaU extract 1 00 10. 44 20. 97 

AJbummoids 13.72 13.28 12.23 

Ash-' - 9.12 6.33 7.07 

100. 00 100. 00 100. 00 

Analyses of ash of Eleusine Indica ( Crab grass, Tard grass, Croic-foot, Dog^s-tail), 

No. 1. No. 2. No. 3. 

Per cent. Per cent. Per cent. 

Potassium 9.52 7.39 4.55 

Potassium oxide „ 10. 27 24, 79 30. 98 

Sodium , 1.2G 3.55 

Sodium oxide ---- 

Calcium oxide - _ 10. 27 13. 65 11, 10 

Magnesium oxido , „ 4. 10 7. 38 5. 57 

Sulphuric acid - „ 4.24 5.79 8.55 

Phosphoric acid 2.69 9.68 9.84 

Silicic acid 47. 5G 24.61 16.25 

Chlorine 10.09 6.71 9.61 



moo 



moo moi 
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Dactyloctbnium JEgyptiaoum — Crow foot grass. 

BescrijJtion.—Thi^ is an annual grass somewliat resembling the pre- 
ceding (JEle^isine)j but coarser and stiffer, and of less value. The stems 
are often rooting at the base, with commonly four acutely pointed stift' 
spikes at the top of the culm, which are shorter than those of the Meu- 
sine Indica, It is not cultivated, but occurs abundantly in some locali- 
ties in waste or neglected grounds. 

Proximate analysis of Dacfi/Joctenium JEgypiiacumj from Georgia (Crow-foot grass). 

Per cent 

Oil „ 1.64 

Wax „ - 32 

Sugars 10.96 

Gum and dextrin 5. 60 

CeUulose 17.48 

Amylaceous cellulose 31. 63 

Alkali extract 16. 46 

Albuminoids 9.01 

Ash - 6.90 

100,^ 

Analysis ofasli of Dactyloctenium ^gyptiacum (Crow-foot grass). 

Per ««nt. 

Potassium ' 7 50 

Potassium oxide 21. 20 

Sodium 

Sodium oxide » 

Calcium oxide „ 20.67 

Magnesium oxide - . 6. 91 

Sulphuric acid , .„ 4.42 

Phosphoric acid - » 8. 37 

SUicioacid - , 24.17 

Chlorine 6.7« 

100.00 

Tripsacum dactyloides — ^Gama grass. 



Description. — A tall perennial grass, with solid culmSj broad and flat 
leaves, and with flower-spikes from 4 to 8 inches long, produced from 
the side joints or from the top, either singly or 2 or 3 together. The 
upper portion of these spikes is staminate or male, and the lower portion 
pistillate and producing the seeds. It grows from 3 to 6 feet high, with 
large broad leaves resembling those of liidian com. The upper or male 
portion of the flower-spikes drops off after flowering, and the fertile 
portion easily breaks up into short joints. These joints are thick and 
polished, and the flowers and seeds are deeply imbedded in them. 

Uses, — ^Mr. Howard in his Manual of Grasses, says: 

This is a native of the South, from the mountains to the coa^st. The seed stem runs 
up to the height of five to seven feet. The seeds break off from the stem as if in a 
joint, a single seed at a time. The leaves resemble those of com. When cut before 
the seed stems shoot up they make a coarse but nutritious hay. It may be cut three 
or four times during the season. The quantity of forage which can be made from it 
io enormous. Both cattle and horses are fond of the hay. The roots are almost as 
large and strong as cane roots. It would require a team of four to six oxen to plough 
it up. It can, however, be easily Idlled by close grazing, and the mass of dead roots 
would ceitainiy greatly eniich the land. ' As the seeds of this grass vegetate with 
uncerrainty, it is usually propagated by setting out slips of the roots about 2 feet apart 
each way. On rich land the tussocks will soon meet. In the absence of the finer hay 
grasses this gra;S^ w^ill be found an abundant and excellent substitute. The hay made 
from it is very like com fodder, is quite equal to it in value, and may be saved at a 
tithe of the espens©. 
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Professor Killibrew, of Tennessee, gives a similar account of the ffrass. 
(See Plate 7.) 

Proximate analysis of Tripsacum dactyloideSf from Mississ'qyj^i ( Gama grass). 



Per cent. 

Oil 1.72 

Wax 68 

Sugars 8.84 

Guia and dextrin 3. 66 

Cellulose 26.59 

Amylaceous cellulose 20. 84 

Alkali extract 23. 09 

Albtiminoids „ 8. 62 

Asli 5. 96 



100.00 

Analysis of ash of linpsamin dactyloides ( Gama grass). 

Per cent. 

Potassium 6. 30 

Potassium oxide 29. 06 

Sodium „ , 4.77 

Sodium oxide - 

Calcium oxide _ 1.64 

Magnesium oxide 1.07 

Sulphuric acid „ — 3. 69 

Phosphoric acid - 2. 52 

SiHcio acid - » 37. 87 

Chlorine 13. 08 



100. 00 

Sorghum halapense — Johnson grass, False Guinea grass. 

jDescription, — A perennial grass with strong, vigorous roots, and 
abundance of long and tolerably broad leaves. Its stems attain a 
height of 5 to 6 feet, with a large and spreading panicle. The flowers 
and seeds are much like those of broom-corn, but the panicle is finer 
and more spreading. An account of this grass is given in the annual 
report of this department for 1874. It has been much discussed in the 
Southern journals. It has been dreaded by planters because it seems 
almost impossible to exterminate it where it has once been established. 

Uses. — Mr. Howard, in his manual, publishes a letter from Mr. JST. B. 
Moore, of Augusta, Ga., concerning this grass. He says this gentleman 
is certaialy the highest authority in Southern grass-culture. It is his 
opiaion, after an experience of upward of foi-ty years in cultivating 
grasses, that this grass is to be preferred to all others. It is perennial, 
is as nutritious as any other j when once set it is difficult to eradicate 5 
will grow on ordinary land^ and yields abundantly.'' (See Plate 8.) 

Proximate analysis of Sorghum halapense, from Alabama (Means grass, Johnson grasSf 

Egyj^tian grass). 

Per cent. 



Oil-.„. 2.25 

Wax... 61 

Sugar 7.37 

Gum and dextrin 5. 14 

Cellulose 25.15 

Amylaceous cellulose , 25. 87 

Alkali extract - - 15. 58 

Albuminoids - - - 13. 18 

Ash.... „ „ 4.85 



100. 00 



Plate VIII. » 
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Analysis of ash of Sorghum halapense (Means grass, Johnson grass, Egyptian grass.) 

Per cent 

Potassium 3.68 

Portassitim oxide - - 35. 72 

Sodium .81 

Sodium oxide „ - 

Calcium oxido 12. 87 

Magnesium oxide 6.73 

Sulphuric acid 2. 96 

Phosphoric acid 10.44 

Silicic acid 22. 21 

Chlorine 4.58 

100. 00 

Sorghum nutans — Indian grass, Wood grass. 

Description. — This is a perennial, tall grass, having a wide range over 
all the country east of the Kocky Mountains. It gTOws rather sparsely, 
and forms a thin bed of grass. The stalks are 3 to 4 feet high, smooth, 
hollow, straight, and having at the top a narrow panicle of handsome 
straw-colored or brownish lowers, which are rather drooping in fruit. 
The spikelets are 2 or 3 together on the slender bra;nches of the loose 
panicle ; the lateral ones sterile or reduced to a mere vestige ; the mid- 
dle or terminal one fertile. The palet of the fertile flower has a twisted 
awn half an inch to an inch long. 

Uses. — This gi-ass has not usually been considered of much agricultu- 
ral value, but it forms an important part of the native grass of the West- 
em prairies, and, if cut early, forms good and nutritious hay. In the 
Southern States and in Texas there are two additional species or varie- 
ties which are not materially different. (See Plate 9.) 

Froximate analysis of Sorghum nutans var., from Texas, (Indian grass, Wood grass). 

Per cent 

Oil 1.57 

Vv^ax 10 

Sugars 7.27 

Gum and dextrin 3,75 

CeUulose 36.70 

Amylaceous cellulose - - - — 27.25 

Alkali extract - 14. 44 

Albuminoids 3. 29 

Ash - 5.63 

100. 00 

Analysis of ash of Sorghum nutans var. ( Indian grass, Wood grass). 

Per cent. 

Potassium 6.74 

Potassium oxide -. 16. 84 

Sodium - 

Sodium oxide 

Calcium oxide - - - 2. 92 

Magnesium oxide. - --■ 1.36 

Sulphuric acid - --- 2. 13 

Phosphoric acid - 2. 35 

Silicic acid 61. 55 

Chlorine 6. 11 

100. 00 

Bromus unioloedes — Schrader's grass, Eescue grass. 

This is one of the so-called winter gTasses ; that is, it makes a large 
share of its growth during the winter months. It belongs to the Chess 
or Cheat family. In its early growth it spreads and produces a large 
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amount of leaves 5 early in tlie spring it send s up its flower stalks, wMcli 
grow about 3 feet high, with a rather large, open, spreading panicle, the 
ends of the branchlets bearing the large flattened spikelets, which, when 
mature, hang gracefully upon their stems, giving them quite an orna- 
mental appearance. These spilielets are from an inch to an inch and a 
half in length, and composed of two acute lanceolate glumes at the base, 
and from 7 to 10 flowers, arranged in two rows alternate on each side of 
the axis. The flowers are lanceolate, or ovate lanceolate, the lov/er 
palet extendiQg into a fine point or short awn. 

During several years past this grass has been sent to this department, 
chiefly from Louisiana and Texas, and has been much commended. 
Many years since the same grass was distributed and experimented with 
under the name of Australian oats, or Bromus ScliraderL It is not 
adapted to use in a country with severe winters, and hence did not give 
satisfaction in all places. Mr. 0. Mohr, of Mobile, says of it : 

Only of late years found spreading in different parts of this State ; makes its appear- 
ance in February, grows in tufts, its numerous leafy stems growing from 2 to 3 feet 
high; it ripens the seed in May; affords in the earlier months of spring a muoh-rel- 
iflhed nutritious food, as weU as a good hay. 

Under date of March 4, 1878, Mr. Williams writes from San Antonio, 
Tex., describing the introduction and spreading of a patch of this grass. 
He says : 

Inasmuch as Western Texas is the great stock-producing section of the Southwest, 
and considering the fact that pasturage is scanty, particularly in February, stunting 
the growth of young cattle, this seems wonderfully adapted to supply just what is 
greatly wanted, both for milch cow«, calves, colts, and ewes just dropping lambs; Jind 
besides, this grass grows well on the thinnest soil and crowds out weeds, maturing in 
March and early April, whilst not interfering with the native mcsqidte, I therefor* 
regard this grass as a wonderful and most important discovery. 

This grass is said to have been introduced into Georgia by General 
Iva:son, of Columbus, and by him called Eescue grass. The favorable 
opinion which it at first received does not seem to have been well sus- 
tained in that State. (See Plate 10, one-half natural size.) 

Proxmate analysis of Bromus unioloides, from department grounds (Sckrader*s grass j Eescue 

grass). 

Per cent. 

OU 2.99 

Wax - ». .24 

Sugars 14. 36 

Gnm and dextrin - 1. 00 

Cellnlose 24.31 

Amylaceous cellulose - 23. 74 

Alkali extract 13. 13 

Albuminoids - - .- 12.45 

A&h..-. 7.78 

100. 00 

Analysis of ash of Bromus unioloides (Sckrader's grassj Eescue grass). 

Per cent. 

Potassium 

Potassium oxide 37.20 

Sodium - 1.27 

Calcium oxide - '^-43 

Magnesium oxide - 4. G4 

SulpLiuric acid » 5. 61 

Phosphoric acid .-o.... 8. 79 

Silicie acid - 4.84 

Chlorine , ^ — - 16. 84 



Plate X. 
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Beomtjs gabinatus — California Brome grass. 

A package of tliis grass Avas sent to tlie department for analysis by 
Mr. E. Hailj Atliens, ill. It was grown by Mm from California seed. 
It closely resembles the preceding species^, having smaller and lighter 
spikelets, and is probably similar in its growth and i)roperties. 

Proximate analysis of JBromus carinatns.frou Illinois ( California Brome grass). 

Per cent. 



Oil , 2.46 

Wax 94 

Sugars 9.38 

Gum and dextrin ---- 4. 56 

Cellulosa. 26.90 

Amylaceous cellulose - 17. 02 

Alkali extract - - 19. 15 

Albuminoids 9. 88 

ABh - 10.31 



100.00 

Analysis of asli of Jh'omus mrinatus ( California Brome grass). 

Per cent. 



Potassium „ 

Potassium oiid© - - 31. 61 

Sodium - 2.98 

Sodium oxido . - ---- 2.17 

Calcium oxide. - - 6.19 

Magnesium oxide.-.. - - ---- 2. 19 

Sulphuric acid „ » » - ---- 3,94 

Phosplioric acid « 9. 29 

Silicic acid - - 38. 33 

CMorine « 3.30 



100.00 

Anbropogon scopaeius— Broom grass, Broom sedge. 

JDescriptioii, — A perennial grass with tough wiry stems, growing 2 to 3 
feet high, with the narrow flower spikes coming out from the side joints 
and also at the top. The spikelets are in pairs on each joint of the 
slender axis, one of the flowers is sterile and fringed with soft spreading 
haii'S, the other perfect, and with a smaU twisted awn. 

Uses, — It grows mostly in dry sterile soil — " a great eyesore if it takes 
possession of meadows, but a good pasture grass before it shoots up its 
culms, affcer which stock will touch it no more." Mr. C. Mohr, MobiLeu 
says of it : "One of our most common grasses, covering old fields and 
fence-rows, and extensively growing in the dry sandy soil of the pine 
woods. Much despised as this grass is as a troublesome, unsightly weed, 
it has its good qualities which entitle it to a more charitable censidera- 
tion. In the dry pine woods it contributes, while green and tender, a 
large share to the sustenance of stock." (See Plate 11.) 

FroximaU analysis of A'ndropogon sc&parius from Alabama (Broom, grass^ Broom sedge, 

Fiirple Wood grass.) 

Per cent. 



Oil 1.16 

Wax... » - - .43 

Sugars - 5. 37 

Gum and dext rin - - 3. 44 

Cellulose... „. » - 24.91 

Amylaceous cellulose 26. 51 

Alkali extract, - - 28. 07 

Albuminoids 6. 21 

A«ii „ 3.90 



100.09 
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Analysis of ash of andropogon scoj)arius (B7'omn grasSj Broom sedgCj Purple Wood grass) 

Per cent. 

Potassium ...„ „ 15. 70 

Potassium oxide „ , 

Sodium.. „... _ „ „ _ 

Sodium oxide 

Calcium oxide , 2. 12 

Magnesium oxide .58 

Sulphuric acid „ Trace. 

PIiospliori(5 acid „ 1. 33 

Silicic acid ^ ,„„ 64. 62 

Chlorine „ 15.65 

100. 00 

Andropogon fureatusj Andropogon VirginicuSj and Andropogon ma- 
crourus are other si)ecies of this genus, which have similar characters 
with the preceding. In the great prairie region of the West these form 
an important quantity of the native gi^asses. Although useful as a re- 
source for stock having a range over uncultivated fields or giounds, their 
place should,, as early as possible, be filled with more valuable grasses. 
(Plate 12 is Andropogon furcatus,) 

Proximate analysis of Androjpogon Virginicus, from Texas ( Broom sedge. Sedge gra^B), 

Per cent. 

Oil „ 1.24 

Wax 47 

Sugars 7.98 

Gum and dextrin . .„ 5.02 

Cellulose 33.73 

Amylaceous ceUulose 26. 32 

Alkali extract _ 5.80 

Albuminoids - 13. 00 

Ash „ 6.44 

100. 00 

Analysis of ash of Andropogon Virginicns (Broom sedge. Sedge grass). 

Per ceait. 

Potassium 7.01 

Potassium oxide 13. 93 

Sodium , - - 

Sodium oxide 

Calcium oxide - ' 6. 76 

Magnesium oxide - . 1. 83 

Salphurio acid 2. 60 

Phosphoric acid - 2. 97 

Silicic acid _ 58. 33 

OMorine 6.37 

100.00 

HiEROCHLOA BOREAx-is — Yanilla or Seneca grass. 

Description,— IM^ is a grass of northern latitudes, gi'owing in moist 
meadows near the coast, also in low marshy ground in some parts of 
Illinois and other States bordering the Great Jjakes, and in the mount- 
ains of Colorado and northward. 

A package of the grass for analysis was sent by Mr. E. Hall, Athens, 
m. The name Hierochloa means sacred grass, so called because this, 
among other sweet-scented grasses, was strewn before the church-doors 
on saints' days, in the north of Europe. 

The cuhns grow fiom one to two feet high, with short lanceolate leaves, 
ami an open pyr amidal panicle, from 2 to 5 inches long. The spikelets 
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are 3-flowered ; the flowers M witli t^vo palets 5 the two lower flowers 
kStaminate only, often awned on tlie middle of the back or near the tip ; 
the uppermost one perfect, short pedicelled, scarcely as long as the oth- 
ers, and awnless. The sx>ikelets are chestnut-colored and rather orna- 
mental. 

JJses. — Exi)eriments are wanting to determine the availability of this 
grass for agricultural uses. (See Plate 13.) 

Proximate analusis of Hicrochloa doredlw, from Illinois ( Fanilla grass j Seneca grass ), 

Per cent. 

oil - > 3.75 

Wax .37 

Sugars-., - 12.7.1 

Gum and dextrin — - 5. 42 

Cellulose 23. 30 

Amylaceous cellulose - 23. 15 

AlkaU extract 8.58 

Albuminoids . 14,31 

Ash - 8.41 

100. 00 

Analysis of ash ofSierochloa lorealis (Vanilla grass, Seneca grass). 

Per cent 

Potassium — - - - 4.54 

Potassium oxide - - - 31.51 

Sodium. - - - .25 

Sodium oxide - - - --« .... ► 

Calcium oxide - .-- — — - 3.97 

Magnesium oxide 2. 54 

Sulphuric acid - 2.55 

Phosphoric acid - -.- 7.42 

Silicic acid , 42.73 

Chlorine 4.49 

100. 00 

Sporobolus Indious — Smut grass. 

JDescri/ption. — A native of India, but now spread over many countries. 
It occurs more or less abundantly in all the Southern States, and is 
called smut-grass, from the fact that after flowering the heads become 
affected with a blackish smut. 

Uses, — Mt. D, L. Phares, who sends it from Mississippi, says that it 
grows luxuriantly in uncultivated lands, and is eaten by cattle and 
horses, and seems valuable. Dr. Gattinger, of Nashville, Tenn., says: 

All parts of the plant are equally phant and succulent. It sprouts again after being 
pastured down, with numerous new culms, and its grov^ring season lasts from May till 
frost. The culms stand ahout two feet high, and, as far as I have observed, I found 
it always growing in i)atches. It grows in low and small tufts, and sticks firmly to 
the soil. I would very earnestly recommend to try it under cultivation. 

The flowers are borne in a long, narrow, spike-like panicle. The 
spikelets are single flowered, with unequal glumes. (See Platte 14.) 

Proximate analysis of Sporohohis IndicuSf from Mi88issip2>i (Smut grassj Indian Drop- 



Per cent. 

Oil 2.99 

Wax » 31 

Sugars 8. 17 

€rum a.ad dextrin 2. 75 

Cellulose .„ - 25.91 

Amylaceous celliilose „ „ - - - . - - - 27. Of> 

Alkali extract . . - - » . - - - 14. 16 

Albuminoids - ~ - - 12. 46 

Ash - 6.19 



100.00 
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Analysis of aah of Smroholis Jjidlcu? (Smui grass^ Indian Dro^p-seed), 

Per cent. 



Potassmm , „ 12.16 

Potassium oxide „ 33. 53 

iSodium ..... 

SodluiQ oxide , 

Calcium oxiLdo .,,.._.„ 2. 64 

Magnesium oxide . „ „„ .... „ .« 2. 66 

Sulpliuric acid ...„„. , «... „ 4. 60 

Phosphoric acid 6. 02 

Silicic acid , 27.36 

Chlorine 11. 03 



100. 00 

AOBOSTis EXAEATA— Kortliern Eed-top. 

Descriptian, — TMs may be called Mountain or Korthem Eed-top. 
The speciiQens analyzed were sent to the Department by Mr. Theodore 
LoiiiSj of Dunn County. Wisconsin, where the grass is a native of the 
low grounds. It is more slender in its growth than the common culti- 
vated red top (Agrostis vulgaris) a It is a native of the Eocky Mountain 
region,' on the Pacific slope i)resenting a good deal of variation in form 
and size, so much so that it has received several specific names, although 
more extended observations are needed to establish accurately tibie 
boundaries of the species. 

Uses, — There is little doubt that this grass would be suited to growth 
in the northern portions of our country, and on moist meadows and bot- 
tom lands would probably prove valuable. (See Plate 15.) 

Proximate analysis of Agrostis exarataj from Wisconsin ( Native Bed-top, Afountain Bed' 



Oil.. - 2.12 

Wax,. - , 19 

Sugars , , 7.06 

Gum and dextrin..-.. - 8. 95 

Cellulose..-- 24.59 

Amylaceous cellulose 24. 62 

Aliali extract - 16. 20 

Albuminoids 10. 65 

Ash » 5.62 



100.00 

Analysis of ash of Agrostis exarata (Xative Bed-top, Mowntain Bed-top). 

Per cent. 

Potassium 3.97 

Potassium oxide 38.41 

Sodium - - - - 

Sodium oxide - 

Calcium oxide 5. 61 

Magnesium oxide 3. 84 

Sulphuric acid c- 1.93 

Phosphoric acid 8. 01 

Silicic acid - 34. 63 

Chlorine 3.60 



100. 00 

PoA SEEOTiNA — Fowl Mcadow grass. 

JJescriptmi, — This grass is closely related to the Kentucky Elue grass 

iFoa pratmsis). It grows taller than that species, and is better adapted 
•or a meadow grass than for pasture. The culms are erect, 2 to 3 feet 
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highj T^ithout running root-stocks. The leaves are narrowly Kneai^, 3 to 
6 inches long and about 2 to 3 lines wide. The panicle is from 5 to 
10 inches long, composed of 5 to 7 whorls of branches, mostly in fives, 
rough, varying in length from 2 to 6 inches ; the flowers toward the 
ends of the branches ; spikelets 1 to 2 lines long, 2 to 4 flowers, aeute, 
short pediceUed, green, sometimes tinged with purple. The flowers and 
glumes are narrow, the lower palet very obscurely nerved, and more or 
less webby at the base. 

Uses. — This species is most common in the IS'orthern States, particu- 
larly north of Pennsylvania. It is a good grass for moist meadows. In 
Wisconsin, w here many natural meadows of this grass occur, it is highly 
esteemed, (See Plate 16.) 

Proximate analyais of Foa aeroixnay from Wisconsin (Fowl Meadow grass )» 



Per oexi 

Oil.o... 1.95 

Wax 1.53 

Sugars 9.33 

Gum and dextrin - - 7. 49 

CeUuloso 25.62 

Amylaceous cellulose 25. 24 

Alkali extract « 15.19 

, MbuminoidB 8. 91 

ixah - 4.74 



100. 00 

Analysis of ash of Foa serotina ( Fowl Meadaw grass )» 

Per cent 

Pot^iSBium .... .... » 2. 79 

Pota mixua oxide 31. 71 

Sodium 83 

Sodium oxide , 

Calcium oxide 6. 70 

Magne&ium oxide 2.92 

Sulphuric acid 3. 35 

Phosphoric acid 10. 80 

Silicic acid 37.10 

Chlorine 3. 80 



100. 00 

PoA PKATENSIS— Kentucky Blue grass. 

DescriptioTi, — ^This grass is too well known to need an extended descrip- 
tion. Professor EdUebrew, of Tennessee, says : 

It would seem a work of supererogation to argue as to the advantages of cultivating 
this grass. All know its benefits, and all see around them the great increase in the 
value of the land covered by it. It grows readily in all parts of the United States 
north of latitude 40°, and lower down on suitable soils. It flowers in the earhest 
summer, and gives rich pasturage, except in the driest months, all the year. It varies 
in size in different localities according to soil and climate. 

Uses. — From the unexampled success its cultivation has met with in 
Kentucky it has acquired the name of Kentucky Blue grass, though in 
the New England States it is known by the name of June grass. £i all 
the middle portions of the United States it forms the principal constitu- 
ent of the turf, though its excellence is rather depreciated in the Eastern 
States. " In some sections it has been used as a hay, but it is not a 
success as a meadow grass, its- chief excellence being exhibited as a 
pasture grass. It endures the JBrosts of winter better than any other 
grass we have, and if allowed to grow rank during the faU months, it 
wiR turn over and hide beneath its covering the most luxuriant of winter 
croppiQgs. Many persons pass their stock through the entire winter on 
it alone, feeding only when the ground is covered with snow." (See 
Pl^telT.) 
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Froxiimte analysis of Foa x^raimsiSj from Wisconsin (June grass f Blue grass). 

Per cent. 

Oil 1. 82 

Wax : 1.04 

Sugars 9.61 

Gum and dextrin 14 

Cellulose » 27. 94 

Amylaceous cellulose „ 22. 53 

Alkali extract 17. 20 

Albuminoids 11. 54 

Ash 5. 18 

100. 00 

Analysis of ash of Foapratensis ( June grass j Blue grass ), 

Per cent. 

Potassium 6.95 

Potassium oxide 33. 81 

Sodium ...... - 

Sodium oxide « 

Calcium oxide „ .......... 4. 81 

Magnesium oxide 3. 23 

Sulphuric acid 4. 76 

Phosphoric acid 9.89 

Silicic acid 30.25 

Chlorine 6.30 

100. 00 

Teicuspis seslerioides— Tall Eed-top. 

Descif'vption. — This grass grows from 3 to 5 feet high. It is very 
smooth ; the leaves are long and flat, the lower sheaths hairy or smooth- 
ish. The panicle is large and loose, at first erect, but finally spreading 
widely ; the branches in pairs or single, naked below, flowering toward 
the extremities and becoming drooping. The spikelets are 5 to 6 
flowered, 3 to 4 lines long, pnrple, on short pedicels. The glumes are 
shorter than the flowers, unequal, and pointed 5 the lower palet is hairy 
toward the base, having 3 strong nerves which are extended into short 
cusps or teeth at the summit. It is a large and showy grass when fully 
matured, the panicles beiug large, spreading, and of a handsome purplish 
color. Instead of being caUed Tall Eed-top it would be much more 
properly caUed Purple-top. 

Habit and uses. — It grows iu sandy fields and on dry, sterile banks, 
from 'New York to South Carolina, westward to the prauies, and south- 
westward to Texas, where several other species also occur. 

J. S. Gould, in the Eeport of the 'New York State Agxicultural Society, 
says it is not considered very valuable, but it is nevertheless cut for 
hay and eaten by cattle where it abounds naturally, as ia the mountain 
meadows of Pennsylvania. It is, however, harsh and wiry, and probably 
would not be «aten by cattle that could have access to better. (See 
Plate 18.) 

FraMmate analysis ofTricuspis seslerioides j from Texas ( Tall Bed-top ), 

Per cent. 

Oil 1.81 

Wax 24 

Sugars ^ 6.98 

Gum and dextrin 3. 16 

Cellulose 37.86 

Amylaceous ceUulose - 26. 45 

Alkali extract 12.63 

Albuminoids 6.32 

AjBh 4.55 



100,00 
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Aualysia of ash of Tricaspia seslerioidea (Tall Bed-top).. 

Percent. 

Potassium 8.13 

Potassimn oxide , J. 38.' 49 

Sodium 

Sodioin oxide ...^ 

Calcium oxide 2. 32 

Magnesiiuu oxide .53 

Sulphuric acid 4. 04 

Phosphoric acid 1.58 

Silicic acid 37. 52 

Chlorine 7. 39 



100.00 

Paspalum JjMTE — ^Water grass. 

Description. — ^There are a number of species of this genus which in 
general appearance are hardly distinguishable. In the structure of the 
flowers they are very near to Panicum, from which they chiefly differ ia 
the want of a lower glume. The flowers are spiked or racemed in two 
or more raws on one side of a flattened rachis or stalk The spikelets are 
one-flowered or with the rudiment of a second. The flowers are ovate 
or roundish, the palets thick and tough, flat on the inner and convex on 
the outer side. 

Uses. — ^Mr. D. L. Phares, of Mississippi, says of this grass: 

It is not called water grass because it grows in and about water, for it does not, but 
probably because it is very succulent. It is troublesome in crops ; live stock are very ' 
fond of it in all stages of growth and as dj^ hay. A neighbor has a meadow of it from 
which he mows every summer about two tons of hay per acre. It is very easy to set 
land with it. (See Plate 19. ) 

Proximate analysts of Paspalum layve, from Texas ( Water grass). 

Per ooit 



Oil 1.74 

Wax 1.02 

Sugars ^ 8.86 

Gum and dextrin 5. 47 

CeUulose 27.72 

Amylaceous cellulose 26. 67 

Alkali extract 13. 95 

Albuminoids • 8. 14 

Ash 6. 43 



100.00 

Analysis of ash of Paspalum Iceve ( Water grass). 

Percent. 



Potassium ^ 

Potassium oxide , 25. 44 

Sodium 1. 12 

Sodium oxide .60 

Calcium oxide 9.36 

Magnesium oxide 5.26 

Sulphuric acid 5.64 

Phosphoric acid - 6. 18 

Silicic acid 44.65 

Chlorine 1.73 



100. 00 * 

MuHLENBEBaiA DIFFUSA— Drop-sccd, Nimble Will. 

Description. — This is a low grass^* with much-branched stems and nar- 
row, slender panicles of flowers. The spikelets are one-flowered, with- 
minute glumes, and the lowef palet with an awn or beard once oc 
12ag^ 



twice its own l^^gtli? It is a, perennial ^ass, flawermg in August and 
September. Professor Ejllebrew, of Tennessee, says: 

, It ii3 hardly more than necessary to mention this grass, tvhich forms, in maiiy j^ep- 
tions, the bulk of the pastures of the woods. It does not grow in fields hut in V opds, 
where, after rains have set in, it carpets the earth with living green. 

Uses. — Yarious opinions are entertaiQecl as to its nutritive quajitie^. 
^me farm(irs contend tliat their stock are fond of it^ and, on ^uMo^imt 
rftjige, cattle, horses, ^jxd isheep will go into the winter sleek and fat &pm 
tbis vigorous grass. Others regard it as well-nigh worthless. It is said 
to be an excellent butter-making grass, and gives a particularly fine flavor 
to this article of food," (See Plate 20.) 

Proximate analysis of Mttklenbergia diffumi from Texas (Drop-aced grass, Nimbh Wi^^) 

£HI 1.39 

Wax 43 

^nga^s.. 3.96 

Qntxi and dextrin 4. 48 

Ceiluiose ^. .... 23.37 

Aj&y^ceous ceUiilose 19. 81 

Alkah extract 23. 89 

Alhmninoids ; . , p ..i . io. 06 

Ash 7. 61 

100.09 

Analif9i8 ofa^h of MukUnbergia diffusa (Drop-seed grass j NinibU Will), 

Potassimn 6, 78 

Potassimn oxi de 17. 32 

Sodium --^ -p.. 1, 33 

Sodium oxide ... 

Calcium oxide 11. 95 

ICagnesiimi oxide ^ 4, 30 

Sulphuric acid 3 39 

Pbosphoric acid • 6, 65 

Silicic acid 39. 98 

Chji^rine ^-r^ ^-2% 

Leptochloa mxjoronata— Feather grass. 

Xhscription, — An annual grass, growing from 2 to 3 feet high, the 
flowers arranged on numerous slender spikes in a long panicled raceme. 
The flowers are minute, 3 to 4 in a spikelet, the uppermost one imper- 
fect ; the glumes pointed and about equaling the awnless flowers. This 
is a handsome grass when full grown, the panicles on thrifty specimens 
sometimes becomiug 2 feet long, the slender bmnches arranged aJong 
tJie main stem in a feather-like manner, hence the name. 

U ses. — ^Professor Killebre w says that it grows in fields and pa/stures and 
affords a small amount of grazing during the hot months, while the reg- 
ular pasture grasses are parched up with heat. But it is of no asgri- 
cultural value in the presence of so many others that are successfully 
grown. (See Plate 21.) 

Proximate analysis of Leptochloa mucrmataf from Texas (Feather grass). 

P^Ticent. 

r - 1.6a 

Wax . , . 40 

Sugars.. .Il-.r 7.^53 

Gum and dextrin . . » 6. . 

CeUulose. .S^^. IIIII! W WW ll.r.-,,-..,- u 38. i4 



Plate XXI. 




Xii;ftoghx<oa mugboiyata. 



Plat« ZXII. 




Sktakia setosa. 



Pl^ite'X^III. 




UnTOLA JiATlFOLTA. 



Pep $:9nt. 

Aigylaceous cellulose ^.69 

Alpili extract---.. — , , 11.55^ 

, Alfcumiaoids ^ , , . 7.80 

Mix , - - 8.98 

100.00 

dnaly sis of ash of Le;ptochloa imicronata (Feather grass), 

Pfer ceat. 

Potaseiwn , , , 1.81 

Potasssium oxide , , ^, SO, 31 

Sodium _ .80 

Sodium oxide ...^ 

Calcium oxide ".. ^, .... 5.94 

Magnesium oxide 2. 6S 

Sulphuric acid 3. 31 

Phosphoric acid 6. 46 

Silicic acid 55.92 

Chlorine g,89 

100,00 

SetariA SETOSA — Pigeon grass. Bristle grass. 

Description. — There are two species of Setaria oT Pigeon grass which 
are very common in cultivated fields in the ITorthem States, springing up 
after the cutting of grain, and often yielding a fair crop for the scythe. 
In some of the Southern States, and particularly in Texas, there is an- 
other species, the one above named, which is of larger and stronger 
growth. 

Uses, — Its habit is much like that of Italian millet, which is S^taria 
Italicaj and its use and value is probably much the same as that species. 
We have no definite information as to the extent to which this grass is 
diffused. (See Plate 22.) 

Proximate Analysis of Sttarin sctosa^ from Texas (Pigeon grass j Bristle grasi). 

Per oe&t. 

Oil 1.05 

Wax o 4$ 

Sugars. 9. 25 

Gum and dextrin - 5.15 

CeUulose , 32. 76 

Amylaceous cellulose. ---- -- 26.41 

Alkali extract , 9.6Q 

Albuminoids , , , 8.61 

Ash , , 6. 71 

lod.oo 

Analysis of ash of Seiaria setosa ( Pigeon grass, Brittle grass J. 

' Per ce|it 

Potassium 

Potassium oxide . .... 39. 33 

Sodium , - , ^,47 

Sodium oxide , , . ^ , .. l. 

Calcium oxide , , 2,31 

Magnesium oxide ... 1,5^ 

Sulphuric acid , » 3,51 

Phosphoric acid --- - 3;^ 

Silicic acid- - , 413.59 

Chlorine .. .1., ... , ------ -- 8.81 

100.00 

Uniola latifolia— Wild Fescue. 

This is a handsome grass, with larger spikelets than any other we 
have mentioned ^ in form they ai-re somewhat like those of Sromus ViM-^ 
olqid^es, and like them are very flat and compressed. 
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Mr. Chasi Mohr, Mobile, Ala., who sends specimens, says : 

A fine Yernal grass, with a rich foliage, blooming early in May; 2 to 3 feet high? 
frequent in damp, sandy loam, forming large tufts. This perenniajl grass is certainly' 
valuable, affbrdm^ an abundant range early in the season; if cultivated it would yield 
large crops ready tor cutting from the 1st of May. It is called by some wild fescue or 
oat grass. It is not found near the coast, consequently I had no chance to observe its 
growth during the latter part of the summer and in the winter season, and therefore 
am not able to judge of "its value as a pasture grass. 

It grows as far north as , Pennsylvania, but it is less vigorous in 
growth as it advances northward. (See Plate 23.) 

Proximate analysis of Uniola latifoUa, from Alahamaj (Wild fesme,) 



Sugar 6.78 

Gum and dextrine — 4. 02 

CeUulose 38.67 

Amyl ceUulose . . - ^ 10. 23 

Alkali extract ...... 14. 40 , 

Albumenioids 11.29 

Ash 11.38 



100.00 

Analysis of ash, 

rer cent 

Pot isLSsium oxide 5. 52 

Potassium -- 5.19 

Magnesium oxide 3. 02 

Calcium oxide --- 7. 15 

Phosphoric acid 4. 92 

Sulphuric acid 2, 62 

Chlorine 4. 71 

Silica 66.87 



100. 00 

FOEAGE PLANTS. 
Lespedeza STRIATA — Japan clover. 

Description, — Much has been said and written in the Southern States 
concerning this recent immigrant from Japan. It is a low perennial plant, 
not rising much above the ground, biit spreading widely on the surface. 
It belongs to the leguminous family of plants, which includes the com- 
mon clover, bean, pea, &c. The leaves are very smaU, trifoliate, and 
very numerous. The flowers are exceedingly small and produced in 
the axils between the leaf and stem, and the fruit is a smaU flattish pod. 

History and uses, — Professor KiUebrew says concerning it : 

About the year 1849 it was noticed in the vicinity of Charleston, S. C, the seeds 
having prohably been brought from China or Japan in tea boxes. A short time after- 
wards it was discovered at a distance of forty miles from Charleston, and still later 
near Macon, Ga. It seems especially adapted to the Southern States, not flourishing 
above 36°, growing with great luxuriance on the poorest soils and retainirig vitality 
in its roots in the severest droughts. It is said to be a fine plant for grazing, and, 
being perrennial, needs no resowing and but littlo attention. On soils unfit for any- 
thing else it furnishes good pasturage and supplies a heavy green crop for turning 
under and improving the land. 

Mr. Samuel McEamsey, of Warren County, Tennessee, says : 

This clover made its appearance in that locality in 1870. It is fast covering the 
whole country ; it supplies much grazing from the first of August until frost. It ia 
ihqtt, but very hard. Sheep are very fond of it, and cattle will eat it. 



II 



Plate :^^r^. 




Lespedbza STEIATA. 
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Mr. Charles Mohr, Mobile, says : 
ft Introduced from Eastern Asia, it has, during the last decade, overspread the Southern 
States from the Atlantic slope to the banks of the Mississippi. Cattle and horses are 
eating it. Of its value as a nutritive food I cannot speak. (See Plate 24.) 

Proximate analysis of Leapedeza striataj from Alahamxt (Japan clover). 

Percent. 

Oil - 3.^ 

Wax 1. 10 

Sugars 14.74 

Gum and dextrin ' 6.76 

Cellulose 23. 77 

Amylaceous cellulose 14.67 

Alkali extracts 16. 22 

Albuminoids 15. 11 

Aflh 4. 33 

100. 00 

Analysis of ash of Lespedeza striata (Japan clover), 
•V . Percent 

Potassium 4.67 

Potassium oxide 34. 78 

Sodium 

Sodium oxide 

Calcium oxide 29.60 

Magnesium oxide 4. 75 

Sulphuric acid 7. 82 

Phosphoric acid 7.54 

SOicic acid 6.61 

Chlorine , 4.23 



100. 00 

Desmodium — Tick-seed, Beggar-lice. 

Description. — Several species of these plants have, during a few years 
past, been exciting attention in the South for their availability as forage 
plants, and for plowing under to enrich the soil. They are slender, 
spreading, annual, bushy plants, of the natural family Leguminosae, 
, growing usually in open woods and fence-rows, and are well known from 
the tendency of the hispid, or rough seed-pods, to adhere to the cloth- 
ing of animals and of passers-by. 

Proxim<iie analysis of Desmodiumj from South Carolina (Tick-seedj Beggar-ticJcs), 

Per cent. 

Oil 2. 35 

Wax 44 

Sugars... 13.46 

Gum and dextrin 8. 15 

Cellulose : 25. 39 ' 

Amylaceous cellulose - 14. 39 

Alkali extract 7.04 

Albumiuoids 21. 22 

Ash 7.56 

100.00 

Analysis of ash of Desmodium ( Tick-seed, Beggar-ticks ), 

Per cent 

Potassium 6.33 

Potassium oxide , ' 27.81 

Sodium .56 

Sodium oxide 

Calcium oxide 23. 42 

Magnesium oxide ^ 7. 11 

Sulphuric acid 5.10 

Phosphoric acid 11.87 

Silicic acid 11. 19 ^ 

Chlorine 6.61 



100100 
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DESMODltJM. 

Besides the analyses of the grasses, an analysis has been made of this 
plant, to the results of which especial attention is called. 

By reference to the analysis it will be at once seen how lat ge an amount 
of albuminoids is present, and for the purpose of comparison the anal- 
ysis of red clover is placed below with that of this plant. 

Desmodiuin. Red cloter. 

Per cent. cfeiit. 

Oafboliydrfites 45.83 4L0 

Aibuminoids a,.. - 21.22 16.1 

dellulose 25.39 ' 35.1 

Mh 7.56 7.8 

100.00 100.00 



For convenience of comparison the carbohydrates are grouped together. 
It will be seen that the albuminoids of the Desmodium are to those in 
red clover as 132 to 100, while the amount of ash varies but slightly in 
the two pkmts. The immense value of - clover as a crop prepaf atOty to 
other crops, especially wheat, is well known, and there is perhaps lio 
way by which exhausted lands may be more readily restored to fertility, 
and maintained in such condition, than by the use of clover ; certaimjr 
there is no method which compares with it in expense. iN'ow, although 
clover requires an amount of plant food, both mineral and atmospheric, 
far in excess of a wheat crop, nevertheless it is a fact very well estab- 
lished that the former crop may be successfully grown upon a field where 
Wheat Won] d invariably fail of a good crop. 

The reasons for this are to be seen in a comparison of the two plants J 
and, although it is a thiice told tale/' the importance of the subject, 
especially in connection with this plant under consideration, is such that 
every fariuer should practically understand the matter. 

Clover and wheat, then, belong to two families of plants, which in 
nearly every respect are in the strongest contrast. 

Clover is one of the dicotyledonous plants, or those of which the seed is 
divided into halves, as with the pea, bean, &c. These plants are char- 
acterized also by a strong tap-root, which, descending into the subsoil, 
enables the plant to secure nourishment from sources beyond the reach 
of plants of the other sort. 

Wheat, on the contrary, belongs to the monocotyledonous plants, the 
seeds of which are not so divided in halves, as Indian corn for example* 
The roots of this family of plants are surface or crown roots, and are 
deiStitute of the tap-root already spoken of. 

Again, if we consider the habits of growth of the two plants, we have 
in clover a plant of continuous growth throughout the season until cut 
down by frost or the scythe of the mower, and an enormous leaf devel- 
opment, as compared with wheat with its scant leafage and its short 
hfe. We have, then, in clover a plant with a tap-root and an enormous 
root development, enabling it to seek out and assimilate mineral food, 
with great extent of leaf surface, fitting it to take in and assimilate at- 
mospheric food 5 a long period of growth, which causes it to appro- 
priate the i^eatest amount of both lands of food and store them up in 
root and stem. In wheat, on the other hand, we have a surface-rooted 
plant, a scanty leafage, and a short period of growth. What wondet, 
then, that so coarse a feeder as clover shoiild thrive, even where so dainty 
II pmit as wheat should utterly fail, ' as is so often the case 1 ^nt^ aa 



Plate 




will be remeiEiberedVall this atmospheriG isiM mineM foodj wMc^h has 
been aSglMilated and stored tip in the toots aind feteing of (ilover reifliiiiis 
to furnish an abundant supply, by its decay, to the crop which shall 
succeed it, and thus clover or similar plants have always played a most 
important part in all systems of rotation, as in the wheat-growing region 
of the Genesee Yalley of Kew^ York. In this i)esmodium we havei a 
plant which appears to be a substitute for clover and to possess this 
great advantage, viz : that it will flourish vigorously upon certain lands 
upon which a (irop of clover cannot be secured. This seems to be espe- 
cially true of the sand barrens of the Atlantic seaboard. Certainly if 
the statements made concerning it are to be credited, it is destihfed to 
effect a revolution in agriculture throughout this section, and to restore 
to fertility lands which have been practically abandoned by the fenfier. 

EiCHAEDSONiA SOABBA — Mexican clover* 

^tiiis is an annual plant of the Katural Order Eublacese, which cohtetind 
the coffee, cinchona, and ipecacuanha plants. It is a uative of MexiGO 
and South America, and has within a few years become extensively 
naturalized in some parts of the South. Under favorable circumstances 
it grows rapidly, with succulent, spreading, leafy stems, which bear the 
smaU flowers in heads or clusters at the ends of the branches and in the 
axils of the leaves. The flowers are funnel-form, white, about half an 
inch long, with 4 to 6 narrow lobes, and an equal number of stamens 
inserted on the inside of the coroUa tube. The stem is somewhat hairy, 
. the leaves opposite, and, Uke other plants of this order, connected at the 
base by stipules or sheaths. The leaves are oblong or elliptical and one 
or two inches long. Mr. John M. McGehee, Milton, Fla., writes as 
follows: 

I send you a small sample of what we here call Florida Clover, others caU it Water 
Parsley, and others Bell Fountain. This plant is now attracting more interest in tills 
section than any other article of farming interest. It is very troublesome to farmexis in 
the cultivation of their crops; its growth is very rapid. It contains a great deal of 
water, and is hard to cure as a hay. Some call it very good hay, others say it is worth- 
less. For the last 50 years it has been regarded as a great pest to farmers. It is now 
coming into notice as' an element in green-soiling, which has never been praetieed in 
this section before. 

Mr. Matt. Coleman, Leesbnrg, Smnter County, Florida, writes, aft 
follows: 

I inclose a specimen of a plant called Spanish Clover. The tradition is that Wheti 
the Spanish evacuated Pensacola this plant was discovered there by the cavalry hdtses 
feeding upon it eagerly. Five years ago, hearing of it, I procured some of the sfeed 
and have been planting or cultivating it in my orange grove from that time to the 
present as a forage plant and vegetable fertilizer. I find it ample and sufficient. It 
grows on thin pine land from four to six feet, branches and spreads in every direetibti^ 
forming a thick matting and shade to the earth, and affords all the mulching tiiy treiBS 
require. One hand can mow as much in one day as a horse win eat in a year; two 
days' sttn will cme it ready for housing or stacking, and it makes a sweet, plesksant- 
flavored hay; horses and cattle both relish it. The bloom is white, always dpen in 
the morning and closed in the evening. Bees and ah kiiids of biitterflies isuek the 
bloom. 

This plant was brought to the attention of the department in 1874* 
and samples for analysis were sent from Mobile by Mr* Chas^ Mohr attd 
by Dr. J. B. Eohmer. Mr. Mohr's account of it and the chemioAl 
analysis made by Dr. McMurtrie were published in the annual report for 
that year. Mr. Chas. Mohr recently says of this plant: 

Along the seabpard of this State the so-oalled Mexican Glover is found spJeadinf e-fc* 
tttEiMt^ly ; it Hi^tm i£k4 fittiidy w^lmA deilis eoMpletelj With ItiGi t^risistt^t^iy ftneeiw^ 
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leafy stems, l>eariDg the small white funnel-form flowers in termiaal heads and azillary 
whorls. In regard to its nutritive value, it is scarcely inferior to clover ; horses, cattle^ 
and sheep are fond of it, particularly of the hay. As a green manure it is of the great- 
est benefit to the fanner in the lower pine region. 

In addition to its value as a fodder plant it is believed to have much 
medicinal value. In Jamaica it furnishes what is called white ipecac, 
which has been used as a substitute for the genuine ipecac. 

Dr. Eohmer, of Spring Hill College, near Mobile, sent specimens of 
the roots for analysis in 1874, but they were, unfortunately, lost. Dr. 
Kohmer says : 

I was the first discoverer of the plant in Blakely, Baldwin County, Alabama, in 1858. 
When the war broke out I was appointed by the confederate government botanist for 
the department of the gulf, for the purpose of having such medicinal plants collected 
as in my judgment might* be rendered useful in the treatment of disease, and subse- 
quently I received the appointment of superintendent of a laboratory established at 
Mobile for the manufacture of medicinal preparations for the use of the army, ^he 
idea suggested itself to me that the Ricnardsonia might be ma^de to supersede the 
commercial ipecac, instead of using the euphorbia coroUata, as has been suggested. 
In the faU of 1863 I had the roots collected, dried, and powdered, and then delivered 
to the medical purveyor. From the testimony of surgeons, the Richardsonia answered 
every purpose when given in increased doses. 

It is designed to obtain a supply of the roots the coming season and 
have them analyzed with reference to the presence of emetine, (See 
Plate 25.) 

P. S.— Material for analysis of this plant was not received in season 
to be used in this report. 

Proximate analyses of grasses, 



Name. 



Desmodium, Beggar-lice ■ 

Lespedeza striata, Japanese qlover 

Hieroehloa borealis, vanilla grass ^. 

JSleusine Jndica, Wire grass 

Do 

Do 

Uniola latifolia. Fescue grass 

Cynodon dctctylon, Bermuda grass 

* Do 

Spordbolus Indicus, Smut grass 

Andropogon Virg., Broom grass 

Andropogon scoparius 

Poa pratensis^Ken. Blue grass 

Poa serotiruiy JFowl Meadow grass 

Dactylotmium JEgypt., Egyptian grass 

Pamicum aanguinale. Crab grass 

Panlcum jumentorum, True Guinea grass. 

Panicum obtusum 

Pwnicum virgatum, Tall Panic grass 

Do 

Panicum Texanum, Texas Millet 

Panicum crusgalli, Bam-yard grass 

Panicum filiforme. Slender Crab grass 

Sorghum, halapense, Johnson grass 

Sorghum avenaceum, Indian grass 

Muhlenbergia diffusa, Drop-seed .— . 

Bromus unioloides, Schrader's grass... 

Bromus carinatuSy Brome grass 

Agrostis exarata. Brown-top 

Paspalum Iceve, Water grass 

Setaria setosa, Bristly Fox-tail 

Leptochloa mua-onata, Feather grass 

Trxpsacum dactyloides, Gama grass 

Tncuspis seslerioides, Tall Bed-top 



Average . 



d 
O 


1 


Sugars. 


Gnm and 
dextrin. 


6 

i 

o • 


Ainylaceons 
cellulose. 


AlkaU ex- 
tract. 




i 


2.35 


.44 


13. 46 


8.15 


25. 39 


14. 39 


7.04 


21.22 


7.56 


3. 30 


1. 10 


14. 74 


6. 76 


23. 77 


14. 67 


16.22 


15. 11 


4. 33 


3. 75 


.37 


12. 71 


5. 42 


23. 30 


23. 15 


8. 58 


14. 31 


8. 41 


1.78 


.38 


11. 92 


6. 33 


31. 29 


25. 46 




13. 72 


9.12 


1.72 


.35 


13. 29 


5.84 


22. 38 


26. 37 


10.44 


13. 28 


6. 33 


2. 27 


.29 


8. 69 


4. 98 


21. 53 


21. 97 


20.97 


12.23 


7. 07 


3.23* 




6. 78 


4. 02 


38. 67 


10. 23* 


14. 40* 


11. 29 


11. 38 


1. 86 


"."36" 


6. 56 


9. 29 


24. 55 


27. 43 


12.64 


11. 15 


6.16 


1. 23 


.36 


8. 17 


3. 59 


23. 57 


29. 30 


12. 23 


13. 59 


7.S( 


2.99 


.31 


8. 17 


2. 75 


25. 91 


27. 06 


14. 16 


12. 46 


6. 19 


1.24 


.47 


7. 98 


5. 02 


33. 73 


26. 32 


5. 80 


13. 00 


6.44 


1. 16 


.43 


5. 37 


3. 44 


24.91 


26. 51 


28. 07 


6. 21 


3.90 


1. 82 


1.04 


9. 61 


3. 14 


27. 94 


22. 53 


17. 20 


11.54 


5. 18 


1. 95 


1. 53 


9. 33 


7. 49 


25. 62 


25. 24 


15. 19 


8. 91 


4.74 


1.64 


.32 


10. 96 


5. 60 


17. 48 


31. 63 


16. 46 


9. 01 


6. 90 


2. 87 


.02 


9. 88 


5.60 


32. 80 


24. 29 


3. 87 


9.99 


10.68 


1. 27 


.31 


5. 93 


4. 51 


31. 76 


16. 30 


22. 60 


8. 95 


8. 37 


1. 77 


.50 


9. 68 


5. 74 


33. 32 


24. 21 


8. 75 


7. 28 


«. 75 


1, 25 


.45 


7. 05 


3. 37 


37. 38 


27. 59 


13. 06 


5. 01 


4.84 


1.75 


.17 


9. 61 


3. 02 


28. 87 


25.94 


22. 50 


4. 58 


3. 56 


1. 98 


.56 


12. 49 


5. 98 


27. 68 


20.64 


18. 43 


5. 61 


6.68 


1.54 


.57 


13. 87 


5. 07 


32. 27 


21. 37 


11. 03 


4. 14 


10.14 


1.29 


.25 


5. 89 


4. 67 


26. 78 


29. 96 


23. 19 


3. 32 


4. 65 


2. 25 


.61 


7. 37 


5. 14 


25. 15 


25. 87 


15. 58 


13. 18 


4. 85 


1.57 


.10 


7. 27 


3. 75 


36. 70 


27. 25 


14. 44 


3. 29 


5.63 


1. 39 
2. 99 


.43 


8. 96 


4. 48 


23. 37 


19. 81 


23. 89 


10. 06 


7. 61 


.24 


14. 36 


1. 00 


24. 31 


23. 74 


13. 13 


12.45 


7. 78 


2.46 


.24 


9. 38 


4.56 


26. 90 


17. 02 


19. 15 


9. 98 


10. 31 


2. 12 


.19 


7. 06 


8. 95 


24. 59" 


24. 62 


16.20 


10. 65 


5.62 


1. 74 


1. 02 


8. 86 


5. 47 


27. 72 


26. 67 


13. 95 


8. 14 


6. 43 


1. 05 


.46 


9. 25 


5. 15 


32. 76 


26. 41 


9. 60 


8. 61 


6.7i 


1. 68 


.40 
.68 


7. 33 


6. 41 


32. 16 


23. 69 


11. 55 


7. 80 


8. 98 


1. 72 


8. 84 
6. 98 


3. 66 


26. 59 


20. 84 


23. 09 


8. 62 


5. 96 


1.81 


.24 


3. 16 


37. 86 


26. 45 


12. 63 


6. 32 


4.55 


1.92 


.46 


9. 42 


5.08 


27. 89 


24.08 


15.05 


9.81 


6.74 



* The analysis of Uniola latifolia is not comparable tnrongnoux wren xne oLuei »f ^^"^'^^^^ rf*^ 
caae the w^^was not separated from the oH, but both were ^^^^^^J^^'^l^'^^J^^^^^^^^ 
also the alkali extract was made previous, to making the sulphunc acid (a^^SS^i^it 
liwe), the reverse of this order being taken with the other grassefl. Becauae of these van^tioM tM» 
riMiv^aVM^es ard<M>mpiited yidependently of thia analyaifr 
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Name. 



Desmodium, Beggai'-lice 

Jjespedeza striata, Japanese clover 

Sierodhloa horealis, VaniJla grass 

Eleusme Indica, Wire grass ■ 

Do 

Do 

. Uniola latifolia, Eescue grass 

Cynodon dactylon, Bermuda grass 

Do 

Bporobolua Indicus, Smnt grass - . 

Andropogon Virg., Broom grass 

Andropogon scoparius ? 

Foa pratensiSf KeiL Blue grass 

Poa serotina, Fowl Meadow grass 

Dactylotenium Mgypt.. Egptian grass 

Pemicum sariguinale, Crao grass ■ 

Pam>icmn jumentorum. True Guinea 

grass 

Pa/nicum ohtusum 

Pcmicum virgatum, Tall Panic grass.. 

Panimm maodmum ? 

Pa/nicum Texanum, Texas Millet 

Panicum crusgalU, Barn-yard grass . . . 
Panicum Miforme, Slender Crab grass. 
Sorghttm halapenae, Johnson grass — 
Sorghum avenaeeum, Indian grass — 

MuhUnhergia diffusa^ Drop-seed 

Bromua unioloides, Schrader's grass .. 

Bromua carinatus, Brome grass 

Agrostis exarata, Brown top 

Paspalum leave, "Water grass 

Setaria setosa, Bristly Fox-tail 

Leptochloa mucr<maia. Feathergrass.. 
Tripsacum dactyloides, Gima griss — 
Trkuspis seslerioides, Tall Bed-top — 

.^.Terage 



6. 33 
4. 67 
4.54 
9. 52 
7.30 
4. 55 
5. 19 

6. 66 
9. 61 

12. 16 

7. 01 
15. 70 

6. 95 
2.79 

7. 50 
6.67 

8. 57 
4. 62 

3. 3G 
1. 54 

4. 54 
12. 00 
13. 41 

3.68 
6. 74 
6.78 
16.38 

"Tot 



1. 81 
6. 30 
8. 13 



7.13 



27. 81 
34. 78 
31. 51 
10. 27 
24. 79 
30. 98 
5. 52 
22. 99 
22.89 
33. 53 
13.93 



33. 81 
31. 71 
21. 20 
33.56 

35. 93 
21. 65 
18. 76 
22.53 
27. 95 
13. 26 
12.98 
35. 72 
16.84 
17. 32 
37. 20 
31. 61 
•38.41 
25.44 
39.33 
20.21 
29. 06 
38.49 



26.76 



.56 



.25 
1. 26 



1. 12 
2, 47 
.80 
4. 77 



3. 55 










.42 


















.83 












i. 22 
1. 74 
1. 58 
.37 






.81 




1. 33 
1. 27 

2. 98 


"2."i7 



.60 
1. 18 



23. 42 
29. 60 

3. 97 

10. 27 
13. 65 
11. 10 

7. 15 
13.44 
7. 99 
2. 64 

6. 76 
2. 12 

4. 81 
6. 70 

20. 67 
4. 40 

10. 18 

5. 91 

7. 87 
7. 39 
7. 
7. 23 
4. 

12. 87 
2. 92 

11. 95 
4. 43 
6. 19 
5. 61 
9.36 
2. 31 
5.94 
1.64 
2. 32 



8. 42 



.2 bo 



7. 11 

4. 75 
2.54 
4.10 
7. 38 
5.57 
3. 02 

5. 00 



2. 96 Hi. 31 



2. 66 
1. 83 

.58 

3. 23 
2. 92 

6. 91 

7. 98 

14. 16 
3. 13 

3. 63 
7. 

4. 57 

5. 52 
5. 18 
6.73 
1. 

4. 39 
4.64 
2.19 
3.84 
5. 26 

1. 56 

2. 66 
1. 07 

.53 



4. 36 



5. 10 

7. 82 
2. 55 
4. 

5. 

8. 55 
2.62 

9. 37 



4.60 
2.80 
Trace 
4. 76 
3. 35 
4. 42 
4. 02 

2. 51 
6.71 

3. 56 
5. 29 
4.63 
3. 69 
4.84 

2. 96 
2. 13 

3. 39 
5. 61 
3.94 
1. 93 
5. 64 
3. 51 
3. 31 
3. 69 
4.04 



©A 
P4 



11. 87 
7.54 
7. 42 
2. 69 
9. 68 
9.84 

4. 92 
6. 20 
5. 09 

f.02 
.97 
1. 33 
9. 88 
10. 80 
8.37 
6.40 

4.37 
6. 18 

5. 50 
4. 37 
8.48 
4.27 
6.37 

10.44 
2. 35 
6. 
8. 79 
9. 29 
8. 01 
6. 18 
3. 24 
6.46 
2. 52 
1. 58 



6. 37 35. 78 



KOTR. ^Traces of iron wereprosent in each of the above, and in some the amount was quite ^pre- 

ciable, but not determined. Traces of manganese were present in Dactylotenium ^gyptiacum, Hiero- 
chloaborealis, and Bromus carinatus, and in the first mentioned grass MU3O4 constituted 2 per cent, of 
the crude ash. The above averages are computed independently of the analysis of Unxola uttifoha. 



NUTKITION OF PLANTS AND ANIMALS. 



In order that the general reader may be the better able to understand 
the results of the foregoing analyses of the grasses, cereals, and other 
nutritive materials, a few words upon the general subject of vegetable 
and animal nutrition seem desirable, and will, doubtless, prove accept- 
able. 

Through the action mainly of the sun's rays the plant is able to take 
up those simple chemical compounds present in the atmosphere and the 
earth, e. g.^ carbonic acid, water, ammonia, phosphoric acid, sulphuric 
acid, nitric acid, potash, lime, magnesia, and a few others, and from 
these simple compounds elaborate other compounds far more complex 
in their chemical composition, e. g.j sugar, oil, starch, cellulose, vegetable 
albumen, and all the countless proximate constituents which chemical 
analysis has shown to exist in the vegetable world, as for example the 
essential oils and the vegetable alkaloids and acids. 

Unlike the vegetable, the animal is quite unable to assimilate and 
elaborate these simple compounds into the complex ones which make up 
l^e animal organism, but is forced to depend for its suppKes of &od 
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whoDy upon the vegetable world, either directly, as do the herbivora, 
or indirectly, like the carnivora. ' 

If now cottsider the function of food, we shall see that it is four- 
fold in the yonng animal, tIz., to supply the means of growth, to repair 
waste tissue^ to maintain animal heat, and to supply muscular force ; 
while in the adult animal the last three functions exist. 

•The tissue of the animal is mainly bone and muscle. The bone is 
coi^posed almost entirely of phosphate of lime and a compound rich in 
nitrogen. The muscle is composed mainly of fibrin, which is also a ni- 
trogenous compound, that is, an organic compound containing nitf ogeh^ 
resembling in composition vegetable albumen. 

Fat, on the t)ther hand, is a compound which contains no nitrogen, 
but is composed of carbon, hydrogen, and oxygen. 

Since, then, tha animal is unable to elaborate for itself these compounds^ 
it is obvious that to provide for the growth and development of bone , 
and muscle * there is need that a portion of the food should consist of 
such vegetables as may be able to furnish these nitrogenous compoiinds. 
Furthermore, since, like any other machine, there is constantly goiifig 
on a certain amount of wear and tear,^' so to speak, of the machine^ 
there is needed, even in the adult animal, a certain amount of these 
same nitrogenous compounds to repair this continual waste of tissuei 

When we come, however, to consider the other functions of food, viz*, 
the maintenance of animal heat and the supplying of muscular force^ 
it hasi during the past few years, been pretty conclusively established 
that these functions may be performed quite as efiectively by noh-hitro- 
genotis food, as for example starch, fat, and sugar, compounds composed 
only of carbon, hydrogen, and oxygen, as by nitrogenous food. 

In the production of fab also, since this is a compound containihg no 
nitrogen, it is elaborated from non-nitrogenous food, but nevertheless 
its ready production appears to be dependent upon the presence to a 
certain extent of nitrogenous food in the diet. 

By reference now to the sei^eral analyses given of grasses and cereals, 
the following constituents are given in their composition : Oil, wax, su-' 
gar^ gnm, dextrin, starch, soluble starch, amylaceous cellulose, alka- 
line extract, and cellulose. The above-mentioned compounds are com- 
posed wholly of carbon, hydrogen, and oxygen. There are given also 
the following : Albumen soluble, albumen insoluble, and zein. These 
three last mentioned are compounds rich in nitrogen, but containing also 
carbon, hydrogen, and oxygen. 

It remains yet to consider the relative nutritive value of these several 
Compounds. There exists a strong analogy between the vegetable and v 
aflimal in this — ^that veiy much depends upon the condition of the food 
which is pres ented as to it« capability of being assimilated by the plaiit 
or animal. 

For example, although x>lants require a certain amount of potash and 
of phosphoric acid for their development, it has been conclusively proven 
that if the former be presented firmly locked up in chemical combina- 
tion, as in feldspar, it is practically unavailable to the plant. Bo^ 
too^ if phosphoric acid be introduced into the soil in the form of a 
very difficultly soluble phosphate, as powdered, apatite, that no good re- 
Stdts follow from such apphcation. So, too, leather chips, though rich 
in nitrogen, will for years withhold this important element froM the 
plant, which, although adjacent to such supply, suliers from its inability 
to aippropriate it. 

Ih like manner, with reference to animal food, the real nutritive taltte 
^ IsiOd depends rathet npon the ability of the animal to (lige&t w^ fsi^ 



similati^ it. thm upon tlie chemical composition of such food. ToiUuft- 
tf ate : Oellulose fthd starbh have absolutely the same percentage coMpd- 
0itidii of G^rbon^ hydrogen^ and oxygen ; but while the value of Starch as 
fodd Is universally conceded, the worthlessness of cellulose is as uni- 
versally admitted. The reason is that stOTCh when taken into the stom- 
ach is readily digested and taken into the blood, while cellulose resists 
any such chemical change and is eUminated from the body unchanged. 

Those constituents of animal food which are composed of carbon, 
hydrogen and oxygen only are known under the general name of ear- 
bohydrates, but there is great diffetence between thgse as to their rela- 
tive nutritive value. Some of them are readily digested, as starch and 
the sugarsj while others are apparently incapable of digestion^ as cellu. 
lose. Still others of these compounds appear to have a certain value, 
irhidi at the present is not well defined nor generally accepted. Among 
these constituents are gum, the so-caUed amylaceous cellulose, and the 
alkfibline extracts of the foregoing analyses. 

As to gum- certain experiments appear to show that it is capable of 
digestion — at least some kinds of gum. It is at least true that in the 
laboratory it is found subject to changes closely analogous to those of 
starch, that is^ it may be converted itito one of the sugars. So, too^ of 
the compound given in the analyses a's amylaceous or starchy eellulOsei 
This substance appears to stand in Its chemical properties, as itiS name 
imphes, midway between starch and cellulose. Although not so readily 
aeted upon as starch, it is yet far more readily affected than cellulose j 
and since in the digestive apparatus of the herbivora it is subject tO 
action somewhat analogous to those conditions which effect its couvef- 
sion into sugar in the laboratory, it seems not unMkely that suet changes 
do ensue during the process of digestion, and that this compound pm- 
sesseis a nutritive value not far inferior to true starch. 

The compound present in the grasses and given under the name Of 
alkaline extract is still more obscure, and its nutritive value as yet not 
established. In composition it is closely analogous to the starchy com- 
pounds 5 and since by mild chemical reagents it is proved to enter into 
solution, it appears not improbable that it possesses a nutritive value 
not far removed from the well-known members of the group of carbohy- 
drates to which it belongs, viz., starch and sugars. 

As win be seen, then, there yet remains, even in the consideration of 
our best know:Q grains and grasses, a wide field for farther investiga- 
tion ; and although the results of chemical analysis seem to indicate the 
results which practical experiments in feeding shall estabhsh, th^se 
practical results rematu undetermined. 

METHOD OF ANALYSIS OF aHASKSES. 

1. Estima tion of water. — Three grams of the finely powdered grass Were 
dried as rapidly as possible at a temperature of IO50-IIO0 C. The Ibss 
of weight was taken as water. 

2. Estimation of oil and wax. — The previously dried three grams of 
grass were extracted with ether, sp. gr. .722, iu the apparatus figured in 
Proceedings Am. Chem. Soc, Yol. 2, ^o, 2, p. 85, which, with sotae 
modifications, seems to be admirably adapted for this work. The ether 
was carefully evaporated at a low heat, and the residue weighed as Oil 
and Wax. This residue was then extracted with cOld ether and the 
portion undissolved estimated as* wax. 

3* Estimation of sugars^ <j&c.—Th^ residual grass from treatment Mth 
eiiLe^ l^colsbted with warm 85 per cent, alcohdl untill 200 e. lili^ 
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passed througl^. Of this liquid an aliquot portion was evaporatjed in a 
platinum dish and weighed, the residue ignited and again weighed, the 
difference beiag organic matter ash-free. This residue contained besides 
iBugars traces of tannin, more or less coloring matter, possibly alkaloids^ 
resins, salts of organic acids, and occasionally nitrates and ammonium 
salts. 

4. Estimation of gum and dextrin. — ^The residual grass after extraction 
with ether and alcohol was extracted with 250 c. c. of boiling water. 
The ash-free residue was determined in an aliquot part. The amounts 
of gum and dextrin were nearly equal in most cases, although their per- 
fect separation and'iestimation was not thought desirable. 

5. Estimation of cellulose, — Two grams of the coarsely powdered grass 
were digested with 150 c. c. of Powers & Weightman's solution of 
chlorinated soda until perfectly bleached. The liquid was removed by 
filtration through fine liaen, and the crude cellulose was boUed for 
two hours with 150 c. c. of a IJ per cent, solution of potassic hydrate. 

I The undissolved cellulose was gathered on a linen filter and thoroughly 
washed, by aid of Bunsen filter pump, with water, alcohol, and finally 
with ether. The residue was transferred to a platinum crucible and 
dried at 120-130^ C. until a constant weight was obtained. The nitro- 
genous matter was estimated in one portion of the so purified ceUulose, 
and the ash in another portion, and the slight deductions for these im- 
purities being made, the remainder was estimated as pure cellulose. It 
had none of 5ie characteristics of the so-called amylaceous cellulose^ to be . 
described lurther on, it being very slightly acted upon by hot dilute 
acids and alkalies. 

6. Estimation of albuminoids, — One-half gram of the finely powdered 
grass was ignited in a combustion tube with excess of dry soda-lime.' 
The evolved ammonia was received in freshly standardized decinormal 
oxalic acid, and the amount neutralized was determined by titration 
with decinormal alkali. The nitrogen so foraid was multiplied by 6.25 
for total albumen. Duplicate estimations were made in every instance. 

7. Estimation of amylaceous cellulose, — After the treatment of the pow- 
dered grass with ether, alcohol, and boiling water, as already described, 
the remaining grass was boiled for two hours with 100 c. c. of 2 per cent, 
sulphuric acid. The liquid was filtered from the undecomposed grass, 
neutralized with barium carbonate, again filtered, and the residue well 
washed with hot water. An aliquot portion of the filtrate was evapo- 
rated on the water-bath, weighed, ignited, again weighed^ and the residue 
stated as organic matter. This residue was very soluble in cold water, 
and was a mixture of dextrine with a little glucose. It is believed to 
have been formed from cellulose by action of the hot dilute acid, as the 
amount of starch in the grasses was shown by microscopic examination 
to be very slight. It seems highly probable that the part of the cellu- 
lose which was so readily converted into dextrine and glucose may have 
existed in the plant in some modified, possibly immature, form. Cer- 
tainly, the purified cellulose when treated in the same manner is much 
less rapidly acted upon by hot dilute acid, an experiment showing that 
it lost Only about 6 per cent, by treatment for two Jiours with 200 c. c. of 
2 percent, sulphuric acid. It seems also probable that the ceUulose 
which is so readily acted upon by chemical agents may be easily 
digested, and possesses a food value approaching, if not equal to, that of 
starch and the sugars. If this is proven, it will be seen that properly 
cured grasses are but littie inferior as flesh formers, or as food in its 
broader meaning, to the cereals. Nor is this conclusion greatiy at 
variance ^with the generally accepted views of advanced agricalt|iEU8ti8|^^ 
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iiiil^ many of whom Myy as it was fonnerly prepared^ has become quite 
obsolete, and they insist upon dried grass as the name to be hereafter 
ui^ed and the material to be hereafter provided as a winter supply of 
food to their animals. It is certainly noticeable that within the past 
fifteto years there has been a gradual tendency among farmers to cut 
their grass at earlier periods in its growth and development, long expe- 
rience having t;aught them that the nutritive value of their supply of 
hay was by no means correctly estimated by its weight or bulk j and 
there is little doubt but that this later practice, which experience sanc- 
tions, will be fully sustained by the results of chemical analysis and the 
teachings of science. Indeed, in the few analyses of native grasses' 
already given there will be found strong confirmatory proof of the posi- 
tion assumed, for by reference to the two analyses of Andropogons 
( Virginicus and scoparius, closely allied varieties of the same species) 
there wlQ be seen a marked difference in the results, the amount of al- 
buminoids in the first being to those present in the second as 100: 48. 
The probable explanation of this discrepancy is to be found in the fact 
that the former specimen was taken at an earlier stage of growth. It 
follows also tha.t to be of greatest value the analyses of aU the above 
grasses should be duplicated from specimens taken at periods of devel- 
opment even earlier than that at which these samples were taken, since 
it is weU known as a fact that cattle wiU feed with avidity upon certain 
grasses at one season of their development, for which at a later season 
of growth they manifest no desire. 

The specimens of grasses analyzed were taken mainly at the time when 
the development of the flower or seed rendered their identification cer- 
tain, but it is altogether doubtful whether this period of development 
was in every case that of maximum nutritive value. A careful series of 
feeding experiments would doubtless throw much light upon this sub- 
jept, and enable us to fix more accurately the actual and relative nutri- 
tive value of our grasses. 

In reference to this prominent constituent of all the grasses, which * 
for want of a better name has been termed Amylaceous Cellulose, there 
certainly is need of experimental results from feeding. It has been pretty 
generally thought that it was only the cellulose of the tender ana more 
succulent plants which was capable of digestion and assimilation, but 
certain later experiments throw doubt upon these earlier conclusions. 
Yoit has shown (Chem. Central Blat., 1870, page 223) that while such 
crude fiber was not digested by the carnivora, on the contrary, herbiv- 
orous animals digested 50 per cent, or more ; and according to the ex- 
periments of Weiske (Chem. Central Blat., 1870, page 531, and 1872, page 
409) swine, like the herbivora, digest over 50 per cent, of this crude fiber. 

In a paper entitled " Chemical Investigations into the Composition of 
Wood,'' published in Kolbe's Jour. Prak. Chem. Band 19, p. 146, Th. 
Thomsen, of Copenhagen, enters upon a discussion of the above ques- 
tion. He experimented upon this substance, extracted from wood by a 
solution of sodio hydrate, after previously exhausting the wood with 
ether, alcohol, water, and ammonia. 

Payan in 1839 had already shown that fiber obtained after treatment 
with the above neutral solvents contained 54 per cent.* of carbon, while 
pure cellulose from cotton or pith contained only 44 per cent. This 
variation was attributed to a so-called incrusting substance, which, 
according to Schulze's method with HKO3 could be removed. 

Some chemists, however, considered this incrusting substance as a mix- 
tore of several substances; while others, as Schuke (1857) and Erd- 
imimxL (Aimal. Chem. & Pharm./ SuppL B and p. 223, 1867), gave it afor^ 
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mul^ as a pure body, and called the fiber which had been obtatoed^ by 
extraction of wood by these neutral solvents and acetic acid gl^miiffmse, 

Thomsen considers all previous experiments to have failed blthertQ 
because of using too powerful reagents for extraction, whereby the sub- 
stances treated suffered partial decomposition. 

He tj'eated birch wood with soda lye at common temperatures, and 
easily extracted a substance which was reprecipitated by dilute acids. 
Pine wood, on the other hand, contained almost none of this substance. 

Poumer(^de and Figuier, in 1847 (Jour. Pharm., 12, 81 ; Jour, fiir Prak/ 
Ohem,, 42, 25 j Annalen, 64, 387), are the only persons who have pur- 
sued this mvestigation, and they obtained from poplar and beech, by- 
such treatment, a substance free from nitrogen, and having the compost ' 
tion of cellulose, and possessing, as they said, the properties of v^ot>H or 
pectic acid. 

Now, this pectin substance" is what Thomsen has investigated, aud 
he finds it to be isomeric with cellulose. He finds this substance to b© 
most abundant in the birch and ash ; then alder, cherry, oak, pear, beech, 
elm, willow, horsechestnut, and maple ; while almost none was foiind in 
the pine, the amount varying from 20 per cent, in birch to less than 1 
per cent, iia pine. It occurs more abundantly in heart-wood than in the 
exterior of the tree, Accordiag to his method of preparation it is a 
white powder, insoluble in water at ordinary temperatures, but upon 
boiling it with a large quantity of water it gives a clear solution, which 
becomes opalescent upon cooling, but clears up upon addition of sodium 
hydrate. Its solution has an acid reaction, and upon evaporation it 
leaves a transparent, gum-like mass. He proposes to caU this suj)stance 
wood gum — " Holzgmnmi." 

It appears, then, not improbable that between the extremes of starch 
and the sugars upon the one hand, and pure cellulose upon the oth^r, 
there may exist many intermediate links in the condition of compounds 
isomeric with the one or the other, and readily passing iu the processes 
of vegetable life from one form to another — compounds which have hith- 
erto escaped searching inyestigation, and which may indeed defy any 
attempts at their isolation, but which, nevertheless, may not be safely 
ignored in. our estimations as to the nutritive value of the different 
grasses. 

It certainly seems somewhat remarkable that so little has been done 
since those experiments of PoumerMe and Figuier to either confirm or 
overthrow their concliisions. 

After treating the grasses with dilute sulphuric acid, as has been de- 
scribed in the determination of the so-called amylaceous cellulose, the 
grass was boiled for two hours with a 2 per cent, solution of sodio hy- 
drate. TlUs treatment removed considerable matter, part of which 
could be precipitated by excess of sulphuric or hydrochloric acid. This 
flocculent precipitate was dark colore*, and undoubtedly contained a 
part of the albuminoids of the grass 5 but the greater portion had the 
I)hysical appearances and solubihties of the humous substfiiUees of the older 
authors, or the wood gum, Holzgummi," of Thomsen. As will be seen in 
the analyses of the several grasses and in. the proximate analyses of vari- 
ous vegetable products ifli this report, this substance invariably appears. 
It is not improbable that it adds greatly to the food value of the plantj 
but whether it is originally present in the plant, or is a decomposition 
product formed by action of dilute aeids and alkalies upon cellulose, 
seems not to be definitely settled. 

Eegardiing Thomsen's Holzgummi from beech wood as a definite mbr j 
jteiee, and taking into consideration the fmt that from am §«U$^^ | 
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firact a safestgince was precipitable by acids similar in external appear- 
ance to tlie Bolzgummi, it seemed of interest to determine whether, hy 
following the exact treatment described by Thomsen, the same sub- 
stance could be isolated from the grasses. Experiments in a qualitative 
way with Sorghum nutans and Bromus unioloides, showed that the very 
same Hokguisami is contained in the grasses that Thomsen found in the 
various woods. Although the precipitate from our original alkali ex- 
tract was very dark colored owing to various albuminoid and coloring 
matters, the precipitate of Holzgummi from the soda extract after pre- 
vious treatment with strong ammonia was quite colorless, and possessed 
all the propenies and showed all the reactions of Thomsen's substance. 
As the Holzgimmi is therefore not peculiar to wood the name seems 
inappropriate^ and our previous designation of the group as amylaceous 
cellulose is for the present, at least, more desirable. 

The fact that sodic hydrate in 2 per cent, solution is able to extract 
this definite substance from grasses led to an inquiry as to what effect 
,2 per cent, sulphuric acifl. would have after such treatment. Would 
it extract by conversion to dextrin and glucose as . much matter as in 
the earlier application of the reagent, or would it es.tract only enough 
to make the total of the two extracts, sodic hydrate and sulphuric aeid* 
alike iu each instance, the crude fiber remaining always constant! 
From experiments the latter seems to be the case, as may be seen from 
the following results obtained with the sorghum and bromus mentioned 
above: 

Sorghum nutans gave, when treated first with 2 per cent, sulphurio 
acid, 27.25 per cent, of extractive matter,^ and on subsequent treatment 
with sodic hydrate, 14.44 per cent., a totalW 41.69 per cent. When this 
treatment was reversed and sodic hydrate used first the extracts were,^ 

g ) sodic hydrat;e, 35.00 ; (2) sulphuric acid 5.24 per cent. ,• a total of 40.24. 
romus unioloides gave similar results, and the two may be tabulated 
as follows : 

Sorghum nutans* 



Per cent. 

First extraction with sulphuric acid . 27. 25 
Second extraction with Bodic hy- 
drate.... 14.44 



Total extracted matter 41.69 



Percent 

First extraction with sodic hydrate - 35. 00 
Second extraction with suiphurio 
acid 5.24 



Total extracted matter 40124 



Bromus unioloides. 



B^sfc extraction with sulphuric acid , 23.74 
Second extraction with sodic hy- 
drate „ 13.13 



First extraction with sodic hydrate . 34. 12 
Second extraction with sulphuric 
acid 4,34 



Total extracted matter 36.87 Total extracted matter 38.46 

It is seen that by either method the total amount extracted remains 
very nearly constant, but that there is a substance which can be ex- 
tracted by either sodic hydrate or sulphuric acid. What this sub- 
stance is, of conrse, is not definitely known 5 but as sodic hydrate gives 
us the extractive in a form certainly nearer its original structure, the 
treatment of the grass with that reagent before the application of 2 per 
cent, sulphuric acid seems to be advisable in future grass analyses, and 
in fact in the analyses of any plant where the presence of starch in quan- 
tity does not require removal by acid. 

ANALYSIS OF THE ASH. 

For the ash analysis about 30 grams of the air-dry and coarsely cut 
gi^s were charred at a heat below redness, an unavoidable glow 
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Bome cases passing through the mass and leaving the ash nearlj^ 
from carbon. 

The crude ash was treated with water on the water bath^ and after- 
wards with dilute HNOs, the two solutions beiag mixed and made to 
a definite bulk. 

The residue insoluble in HNO3, consistiag of coal, sand, and most of 
the silica, was ignited to remove the carbon, and the SiOa was separated 
from the sand by concentrated solution of Na O H. 

One third (a) of the solution being set apart for a determination of 
CI and SO3, the rest was evaporated to dryness, to separate the Si O2 
soluble in H NO3, m many cases this being sufficient to gelatinize the 
liquid as it became concentrated. 

After separation of this SiOz, the solution was divided in halves — 
(b) and (c)— each representing thirds of the original solution. In the 
jirst third (a), from which the CI had not been removed by evaporation 
with EDiTOs, a standard solution of AgNOs gave the amount of CI, 
and after removal of the excess of Ag, SO3 w£te determined as usual. 

In another third, (b) P2 05,CaO, and MgO were determined, P2O5 
being separated by NaC2H302, and Fe2Cl€ as basic phosphate dissolved 
in H 01, and, after addition of excess of C4 H,? Oc, precipitated as PO4 Mg 
NH^. In the filtrate from the basic phosphate Ca C2 O4 is precipitated 
as usual, igpaited and dissolved in H CI. After evaporation to dryness 
and addition of a few drops of KH4OH to remove any FciCl* present, 
the Ca CI2 is fnsed and the CI determined yolumetricaUy. From this 
the Ca O is calculated. In the filtrate from Ca C2 O4 the Mg was deter- 
mined as usual. 

In the third portion (c) oxalic acid was added in crystals and the solu- 
tion warmed on the water bath till no more nitrous fiimes were evolved, 
then evaporated to dryness and heated on the sand bath till the excess 
of oxaUc acid was driven off, the heat being toward the end increased 
to convert all the oxalates to carbonates. This removes most of the 
lime and magnesia on filtration. To the filtrate baric hydrate is added , 
to remove any magnesia and phosphoric acid which may remain! The 
excess of barium is removed by ammonic carbonate and the alkalies 
remain as carbonates in the filtrate, and hydrochloric acid is added to 
convert the carbonates to chlorides, which are gently heated, and if any 
carbon is present the solution is refiltered. In the mixed chlorides the 
chlorine was determined volumetricaUy and also gravimetrically, and 
the proportions of IS'a and K were calculated by the indirect method. 

From the sum of all substances determined the per cent, of pure ash 
in the grass was calculated. 

The percentage composition of the ash was reckoned to unity ia. the 
usual manner, 

GLOSSARY OF TERMS USED IN DESCRIBINGt GRASSES. 

Acuminate — Extending into a long, tapering point. 

Acute — Sharp-pointed. 

Annml—JjiYhig through one season only. 

Anther — ^The upper part of the stamen containing the poUen or fertiUz- 
ing powder. 

Awn — ^A bristle-like process proceeding from or attached to the glomes 

or palets of some grasses. 
Biennial — Living through two seasons. 

Bmt-sliaped — Concave within and convex without, as the glumes and, j 
palets of some flowers. ■y.-^-tl 
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BrisMes — SJlort, stiff hairs. 

Bulbous— The base of the stem thickened so as to make a hard, roundish 

mass, as in Timothy grass (Fhleum pratense), 
Cwspitose — Growing in bunches or tufts. 
Caulim — Eelating to or growing from the stem or cuhn. 
Ciliate — Having the margin fringed with hairs. 

Culm — The stem or straw of a grass ; when the stem creeps Mpon or 

under the ground it is called a rhizoma. 
Decumbent — Leaning on the ground at the lower part but rising at the 

top. 

Digitate — Brandling finger-like from a common center, as the spikes of 

Crab-grass {Panicum sanguinale), 
Dicecious — The two sexes separated and growing on different plants, as 

in Buffalo grass {Buchloe dactyloides). 
Entire — ^Without notches on the margin. 

Uxserted — ^Protnided beyond the flower, as the stamens of grasses 

tisually are when in bloom. 
jFfer^ife— Producing fruit. 

Fibrous — Composed of thread-like fibers, as the roots of most grasses. 

Floret — little flower ; a pair of palets with the inclosed stamens and 
pistil. There may be many of these in a spikelet. 

Glabrous — Smooth; destitute of hairs or roughness. 

Glumes — The outer or lower pair of bracts or scales in a spikelet, and in- 
closing one or more, sometimes many, flowers or florets. 

Hirsute — ^Eough-haired, bearded. 

Indigenous — Growing naturally in a country. 

Intemode — The space between the nodes or joints. 

Keel — sharp ridge along the middle of a glume or palet resembling 
the keel of a boat. 

Lamina or Blade — The extended part of a leaf, generally open and flat, 
but sometimes rolled inward longitudinally, when it is said to be 
involute. 

Ligule — small leaf-like appendage, usually thin and semi-transparent 
(membranaceous), found at the lower part of the leaf or at tie top 
of the sheath. It is said to be entire when there are no divisions 
in its outline ; bijidj when it is divided at the apex into two parts; 
laceratedj when it is cut or divided on the margin ; truncated^ when 
tljie upper part terminates abruptly in a transverse line, as if cut 
off. 

Mmnbrana/^eous — Thiu and translucent, like a membrane. 
Nerves — Eib-like elevations on the leaves, glumes, and palets. 
Neutral flower — One having neither stamens nor pistil. 
Nodes — Knots in the culm where the leaves are given off. 
Oblong — Longer than wide, with the sides nearly parallel. 
Obtuse— ^\\mt pointed. 

Ovary — The portion of a flower contaiuiug the ovules or seeds. 
Falet. or Falea — ^The ioner scales or bracts inclosing the stamens and 
pistil. 

Panicle — The flowering part of the stem or culm of grasses, usually 
composed of a number of series or whorls of branches or rays, 
which are again divided into secondary branches. These may be 
short and close to the stem, or they may be long and spreading. 

Perennial — Living for more than two years ] indefinitely. 

Pistil — The centi'al organ of a fertile flower, usually consisting of an 
ovary, style, and stigma. 

Pollen — ^The fertilizing powder contained in the anthers. 

13 AftR 
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Pubescent — Covered with soft hairs. 

EacMs— The name given to that kind cf flowering branch where ^the 
flowers are arranged closely together on its sides without stalks or 
pedicils, as in Paspalum, and in the ultimate branches of the pan- 
icle. 

Radical leaves — Those growing from the root. 

^pikelet — I'he ultimate divisions of the panicles or flower-heads 5 they 
may be one-flowered^ that is, a pair of glumes enveloi)iQg a single 
flower of a pair of palets (or sometimes onepalet) with the inclosed 
stamens and pistil 5 or they my be two or more flower ed^ there being 
but one pair of glumes to each spikelet, whether it be one or many 
flowered. 

Sheatli — ^That part of the leaf which clasps the stem; it answers to the 

petiole or leaf-stalk. 
Spike — When the flowers are sessile or without branches, as in Timothy 

grass (Phleum pratense). 
Stamens — The organs of the flower which contain the pollen, oonsistuig 

of the filament and the anthers. 
Stigmarr-The extremity of the pistil which receives the pollen. 
Whorls A number of leaves or branches starting from one line on the 

stem. 

GEO. YASEY, 

Botanist 
PETEE COLLIEE, 

Chemist 

Hon. Wm. G. Le Duo, 

Commissioner of Agriculture. 



REPORT OF THE SUPERINTENDENT OF GARDENS 

AND GROUNDS. 

Sib: I have the honor to submit the following report upon matters 
pertaining to the duties of this division: 

RAlSma TEA-PLANTS, 

In raising plants of the Chinese tea from seed it is recommended, in 
treatises on the culture of this plant, to carefully shade the yoixng plants 
from the direct rays of the sun, and this is evidently an essential point, 
The seeds if kept dry after ripening, soon shrink and become loose in 
the shell, but, when in this condition, if they are sown in moderately 
damp soil they swell, become plump, and germinate in a short time. 
When sown in boxes and placed in the damp atmosphere of a green- 
house, the glass being slightly shaded, the seeds germinate in about four 
weeks after sowing, and the young plants grow rapidly, requiring no 
particular care, except that they are not kept too damp previous to 
germination. But when sown in drills in the open ground, the points 
of the young growths dry up as soon as they reach the surface and be- 
come exposed to direct sunlight. It is therefore necessary to choose a 
shaded position for sowing the seeds, or, if it is not practicable to secure 
mch a location, a thin sprinkling of short hay spread over the surface 
immediately after sowing the seeds wiU be found advantageous, allow- 
ing the young plants tp push up through the covering. 
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The recent importations of tea seeds from J apan have arrived in good . 
condition, l^hese were simply packed in bulk in close cases. An im- 
portation of Assam tea seeds from the East Indies which were packed 
in sawdust were found, when the case was opened, to be completely envel-, * 
oped with a fungous growth which had destroyed their germinative 
properties. 

COFFEE. 

The LiberLm coffee proves to be more tender, and to require a higher 
temperature for its profitable culture than the common or Arabian coffee. 
The Liberian plant is of a larger growth, the foliage heavier and very 
distinct ; indiividual leaves measure from 10 to 12 iuches in length and 
from 4 to 6 iLiches in width, while those of the common Arabian coffee, , 
under similar conditions of growth, measure from 5 to 6 inches in length 
and about 3 inches in width. The berry of the Liberian species is pro- 
portionately large, but objections are made in regard to its introduction 
in South America on account of the size of the plant, as being less 
amenable to culture and the gathering of the crop. The quality of the 
beverage it furnishes is not inferior to that of the common coffee, and 
the plants are very productive. The proportion of pulp and parchment 
inclosing the bean is larger than in that of the Arabian coffee. The 
proportion of worthless covering to bean is nearly as 4 to 1 in the Liberian, 
while it is said not to attain 2 to 1 in the African. 

JAPAN PERSIMMON. 

Beferring to the hardiness of the Japan persimmon, it was stated in 
a former report that there was quite a difference in this respect among 
needling plants, some remaining uninjured during the severest winters 
here, while others suffered 'to the extent of being killed to the ground. 
Since the date of that rei>ort several importations of grafted plants have 
been received directly from Japan. Tms collection includes ten named 
varieties. A number of plants of each variety have been planted here 
for the purpose of testing their hardiness, and the result shows tiiat 
there is a Uke difference in this respect among the grafted kinds that 
had previously been found among the plants raised from seed. Some 
o^ the varieties have been entirely destroyed, while the remaining sorts 
have not been injured, even in a slight degree, and are in perfect health. 
How far north of this locality these plants may be grown will be a mat^ 
ter for further experiment. 

Up to this time the Department has not recommended the planting of 
these trees in the Korthem States, but it would appear that there is so 
much differen ce in their hardiness as to warrant the supposition that they 
may succeed in colder climates than was at one time considered proba- 
ble. This much is certain, that the hardier varieties have stood unin- 
jured, when in a young state, an amount of cold several degrees below 
zero. 

Fias. 

The culture of figs has never attracted much attention in the Middle 
and Northern States owing to the susceptibility of the plants to cold. 
They are perfectly adapted to the climates of the Southern States, where 
they have long been cultivated for domestic purposes, but not produced 
in sufficient quantities to be included among commercial products. 

The fig may be fruited in sheltered locahties in the Korthern States 
by taking the precaution of covtong the branches during winter, ^ m 
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to protect them from severe freezing. This is not difficult to accompliish, 
the most simple and effectual method being that of bending down the 
branches, and fastening them as close to the ground as practicable, in 

• which condition they can readily be covered with 8 or 10 inches of soil, 
or an equally thorough coating of forest leaves protected by a covering 
of boards to exclude rain. 

The fig bears most satisfactorily when it is planted in graveUy or 
sandy soils; in strong rich soUs, luxuriant growths are produced, and the 
young firuit will drop prematurely ; the wood will also ripen imperfectly, 
and thus diminish the number of perfect fruit-buds. After the fiiiit 
makes its appearance, and aU during its progress toward ripening, the ^ 
plants require an abundance of water ; if the roots are kept dry at any 
time during tihis period the fruit will probably drop ; but when the fruit 
becomes soft, indicating ripeness, a less supply of water will improve 
its flavor, and further tend to harden and ripen the annual growths of 

, the tree. 

THE APRICOT. 

Inquiries have been made as to the value of the apricot as a fruit 
and its cultuire as an orchard tree. 

Although the apricot is one of the most delicious of stone fruits, and 
ripens earlier than the peach, yet it is a scarce fruit in our markets and 
is rarely seen on the dessert table. This may be accounted for by any 
one or all of the following reasons : First, the tree is easily excited to 
growth in spring, and a week or two of mild weather will start the 
flower buds, which are afterwards destroyed by cold or frosty weather. 
This is a very common occurrence north, and even south, of the Poto- 
mac, and may be measurably modified by planttog on the north side of 
buildings or groves of trees, and thus retard the starting of the buds, 
and shield them from the morning sun after a cold night. Then, when 
the fruit is set, a second trouble is encountered in the attacks of the 
curculio, which punctures the fruit of the apricot with a regularity simi- 
lar to that Avith which it addresses the plum. Unless measures are 
taken to check the ravages of this insect the crop will certainly be de- 
stroyed, and probably the most decidedly effectual method of checking 
its progress and propagation is that of planting the trees in an inclosure 
where poultry and hogs are allowed to run at large. Good crops of 
plums are secured under these circumstances, the animals destroying 
the grubs as they occur in the fallen fruit. 

The third and greatest drawback to apricot culture is the liability of 
the trees to loss of branches by a blight somewhat similar to that which 
destroys the pear tree. The earliest history of apricot culture makes 
mention of this malady^ branches will suddenly wither and die with- 
- out any apparent cause, and so fatal does it become that orchards of 
considerable extent have rapidly become extinct from this fataUty, for 
which no effectual remedy has yet been discovered. 

NATIVE aRAPES. 

It is very generally conceded that the culture of native grapes is not 
so promising a remunerative industry as could be desired. Kew varie- 
ties, some of them possessing merit, are stiU beiag announced, but there 
is no improvement in their adaptability to general culture in ordinary 
localities. It was formerly the custom to compare the grape zone, as it 
was caUed, to that of Indian com j which was intended to convey the 
idea that where this crop would matttre, the native grape would also 
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reach maturity. So far as heat and cold are involved in temperaturesj 
this criterion is probably nearly correct, tbe amount of heat necessary 
to insure a crop of corn being also sufficient to mature most of the varie- 
ties of cultivated grapes which have been derived from our native north- 
ern species, but the numerous failures in profitable grape culture prove 
that other factors besides those of heat and cold have an important in- 
fluence upon the health of a vineyard. 

To those who are conversant with the history of the progress of grape 
culture in the United States for the past thirty years, and have acquainted 
themselves with the causes of varying failures and successes, it must 
seem difficult to account for the fact that grape growers in general have 
been slow, and apparently unwilling, to recognize the true reason for 
most of the failures which occur. In some of the earliest reports of the 
Department of Agriculture the statement was dwelt upon that the 
greatest obstacle to complete success in grape culture could be referred 
to the deterioration of the plants consequent upon the injury they sus- 
tained from mildew on the leaves. This explanation of failure was not 
generally considered as conclusive. Both grape growers and authors 
of treatises on grape culture, especially the latter, usually referred fail- 
ures to some other cause or causes, which were expressed by the phrase 
"improper treatment,'^ and this was considered a sufficient answer to 
all inquiries regarding failures. 

This profound explanation was generally accompanied by the further 
advice that by giving vineyards " proper treatment they would be ex- 
empt from failure or loss. When called upon to define " improper^' and 
" proper" treatment, the answers would be often contradictory, and more 
frequently unsatisfactory. This want of recognition of the true source 
of trouble has been greatly against progressive grape culture. Yarie- 
ties of grapes much lauded for their superior qualities have been procured 
at great expense and extensively planted, the result only adding another 
disappointment to the planter. The main cause of failure has been fre- 
quently pointed out, and from time to time the department has published 
lists of those varieties best adapted to general culture, as also those 
which require special localities, and further experience has borne coji- 
clusive evidence of the value and accuracy of these reports. It was dis- 
tinctly shown, and it is now clearly admitted, that the distinguishing 
feature of a good grape climate is that where there is an entire absence 
of mildew on the foliage or on the fruit of the vines. While making this 
statement somewhat prominent it is not forgotten that heavy losses are 
occasioned by rot in the berry. This disease is not, however, confined to 
varieties.subject to leaf mildew, but it is equally prevalent in those which 
are rarely attacked by it. The causes of mildew are solely atmospheric, 
while those favoring rot are more intimately connected with the chemical 
and physical condition of the soil and the growth by the roots. We need 
no stronger proof of the influence that the presence or absence of mildew 
on the leaves of our native grapes has upon the determination of their 
value, than to turn to the list of the varieties which are most extensively 
cultivated, when it win be found that they are valued more because of 
their freedom from disease than from the qualities of their fruit. 

Agaia, it is clearly ascertaiued that the most fatal species of mildew 
is caused by dampness, so that the further statement may be made that 
where we find a locality in which grapes are specially remunerative, we 
will find that its climate is characterized by the absence of heavy dews. 
It is only in these latter locaUties and under their special conditions that 
the best varieties afford a profitable return. Where heavy dews prevail , 
during the summer months it has been found unsatisfactory to cultivate / 
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mck varieties as the lona, Walter, Etunelan, Diana, Croton, Delaware, 
Catawba^ and others of first excellence. Partial success may sometimes 
be attained^ owing to local conditions of protection and shelter; and, as 
hag; long ago been thoroughly demonstrated and reported, all these vari- 
eties can be grown to perfection when they are protected from heavy 
dews, either by artificial or natural expedients, such as those of cov- 
ering the trellis upon which they are tied by a canopy of boards^ ean- 
vaiSy or glass, or by allowing the vines to grow up in trees whose foliage 
will protect that of the vine. 

But little further progress can be attained in the culture of the grap^, 
d^^ther for table use or for the manufacture of wine, until a distinction is 
practically recognized between the species and their varieties which a^e 
severally best suited for these respective purposes. In Europe^ where 
all the cultiTated grapes are said to have been produced from one species, 
»theTarieties are numerous, but they are divided into distinct classes, 
based upon their values as regards suitableness for wine, for table use, 
or for drying into raisins. 

> in the XTnited States we have several distinct native species, from one 
i or other of which have been originated all the varieties now in cultiva- 
tion. The only classification of these which has been presented looking 
to the arrangement of varieties under the species from which they have 
been produced, will be found at page 81 of the Eeport of the Department 
of Agriculture for the year 1869. An attempt was there made to draw 
attention to the most valuable peculiarities of the difi'erent species, pecu- 
EariMes which are more or less inherited by the varieties which have 
originated fiom them, as also the climates to which they seemed best 
adapted. Since then some attention has been given to the significance 
aiod importance of the points embraced in that classification, but the 
subject is stiU unrecognized by the majority of those engaged in grape 
•culture. 

The idea that our native grapes would be more rapidly improved by 
seettring hybrid kinds between them and the foreign species has long 
been entertained; and, although it has constantly been argued by some 
that no good result could thus be obtained, yet of late years much at- 
tention has been directed to this mode of improvement, and, as was to 
be expected, varieties of very superior merits have been prodticed, many 
of them equal to the best of the foreign varieties, in flavor as well as in 
appearance, but no variety so produced has yet proved able to maintain 
itself m worthy of general cultivation ; in fact, they are altogether un- 
r^able except under conditions where even the foreign grape ean be 
rai«ed with a good degree of success. This is much to be regretted j but 
it is nevertheless the truth that nothing of value and reliability has by 
tlii« means Iveen added to our list of hardy grapes, and all experience^ 
SO far,> in this direction only tends to prove the wisdom of the advice 
given many years ago that the line of improvement should be confined 
to hybridizing our native species with each other, and by selection ulti- 
mately procure varieties of reputed merit both for table use and for the 
manufacture of wines. But this improvement cannot be systemati<5ally 
pursued unless accompanied by a very distinct and clear understandmg 
of the respective merits of American species. 

"CFntil quite recently, varieties of the fox grape, Vitis Idbrusea^ have 
mostly been produced, and these have been recommended and cultivated 
both for wine and table use, and but little attention has been given to 
the improvement of other species, notwithstanding that the summ;eE 
grapey Yitis mtmalisj and its varieties have vastly superior merits asS 
WiBeg£aim. lifo^l^etter evidence of thi& f aet ixeed desiared ^Bfi tii9 



estimate giTen to these wines in foreign countries. Most of the Amer- 
ican wines which have been specially recognized at foreign expositions 
have been the prodncts of this class of grapes. But the ultimate value 
of these grapes will not be realized until vineyards of them are estab- 
hshed in localities where they can be ripened. They require a longer 
warm season than suffices for varieties of the lahrusca family 5 conse- 
quentl;/ they are not successfully grown in localities where the improved 
fox grapes are most largely cultivated, and for that reason the summer 
grapes are but little known ; and in the localities where they may be pro- 
duced in perfection the culture of wine grapes has not yet become an 
established industry. 

Among the best-known varieties of this eminently wine-producing 
species may be mentioned the Lenoir, Herbemont, Devereaux, Alvey, 
Oynthiana, and i^^orton's Virginia Seedling. These varieties yield wiues 
of very high excellence and of varied qnalities. But they can only be 
grown to perfection in certain elevated locations iu the States of Korth 
Carolina, Virginia, and other States having similar climates. 

It therefore appears probable that in the further improvement of hardy 
grapes these pecuharities of sfjecies, and the purposes for which they 
are best adapted, must receive more attention than has hitherto been 
given to them. 

FOREIGN GRAPES. 

For the past two or three years the crop of fruit in the grapery has been 
more or less injured by a leaf-hopper insect, which is usually, but I believe 
erroneously, called " thrips." These insects destroy the vitality of the 
leaves, causing them to become crisp and shriveled and to fall prem£t- 
turely. They increase rapidly, fly off in clouds when the leases are dis- 
turbed, and are difficult to subdue. The usual remedy for the destruc- 
tion of this notable pest is to fumigate the structure with tobacco smoke ; 
but in a large house it is no easy task to effectually destroy these in- 
sects by this means, as they drop down and find shelter under path- 
ways, &c., aud become lively when the smoke has dispersed. Mghtly 
fumigations continued for a week at a time only partially diminished 
their numbers, even when supplemented by daily syringings with water 
in which tobacco had been steeped. Finding this remedy ineffectual, 
without bestomng more time to it than the labor force of this division 
would warrant, it was resolved to try the effects of sprinkling the leaves 
with water in which quassia chips had been steeped. One pound of 
these chips, tied loosely in a bag, was placed in a barrel of water and 
allowed to stand for 48 hours. Before using it SOper cent, of pure water 
was added to thjB decoction, which then tasted exceedingly bitter. The 
vines were syringed daily with this mixture, and it has been found a 
much more effectual remedy than the former one of tobacco, and the 
insects have been kept fairly under subjection, although they have not 
been completely eradicated, jind they increased to some extent after the 
quassia application had to be discontinued so as not to taste the f rait. A 
few applications of clean water should be given to remove all bitterness 
from the bunches. 

It is well known that the main reason for cultivating the foreign 
grape under glass in this climate is on account of mildew. In former 
reports it has been shown that judicious care in ventilation, combined 
with a sufficiency of atm()spheric humidity, will prevent the attacks of 
fungoid growths on the foliage of the vines. Practically, this treatment, 
so as to insure the entire prevention of mildew, is not always readily 
BisaiiLtasiied. Oceasionally it will happen that the temperatdie of ^« 
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house has reached a higher degree than is quite desirable befote venti- 
lation can be given^ and when the ventilators are opened a sudden low- 
ering of the temperature takes place. Such rapid changes are specially 
provocative of mildew^ which will be found to make its appearance upon 
the leaves contiguous to the opening. When these conditions occur — 
and they a re unavoidable in ordinary management — the temperature can 
be lowered several degrees by sprinkhng the plants and floor of the 
house with water, after which the ventilation may be given gradually ; 
the moisture in the air will tend to modify any injurious effects from the 
ingress of the cooler external air. These sudden changes of tempera- 
ture are a certain cause of mildew on young, tender leaves. Their effects 
are frequently seen on the leaves of peach trees in early summer, caus- 
ing them to blister and producing the appearance commonly called "curl" 
in the leaves, and which is frequently, but erroneously, supposed to bo 
caused by the aphisj which is sometimes, but not always, present. 

Eose-growers know that the utmost care in ventilation will not al- 
ways enable them to prevent the young leaves of roses from attacks of 
mildew. In aU such cases a saturated atmosphere is beneficial. 

ROTATION IN CROPPING. 

It may be surmised that the necessity for rotation of crops soon be- 
came Apparent to the earlier cultivators. They would discover that 
their best efforts in appliances were unavailable in maintaining a contin- 
uous profitable growth of the same kind of plant on the same soil. When 
soils became unproductive it was supposed that the land required rest, 
hence the practice of fallowing was introduced. Fallowing was a, com- 
mon practice among the Eomans. It was their usual course to allow 
the land to rest after each crop — a crop and a year's faUow succeeding 
each other. Where manure was applied two crops were taken, and on 
some lands several crops were taken between the fallowing periods. 
It was a very natural deduction that the land required rest when ob- 
servation showed that after successive crops of the same plant, it refused 
to grow, although the land had not apparently diminished in fertility. 

The agriculture of the ancient Egyptians being confined to the banks 
and lowlands adjacent to rivers, where from annual overflows a rich de- 
posit of mud and sand was left on the surface, which formed an annual 
layer of fresh material, did not include the process of fallowing or rest- 
ing lands, because constant fertility was maintained by the annual top- 
dressing which was left by the receding waters. 

The practice of resting and fallowing soils, op that of changing the 
crops more or less systematically, has always been found to be advan- 
tageous, although the reasons for its necessity have not been satisfac- 
torily explained. 

Various theories have been offered by physiologists explanatory of the 
principles upon which the benefits of rotative cropping depends. Modem 
chemistry has shown that plants require certain mineral substances for 
their support, and that although the same primary elements may be found 
in all, yet they are found to be in very different proportions in different 
kinds, some showing a mere trace of a substance which may abound in 
others. These mineral matters being obtained from the soil, it follows 
that if they are not present in sufficient quantities or do not exist in a 
sufficiently soluble state so as to be taken up by the roots, the plant 
which demands them for its normal growth must suffer in consequence 
of such deficiency; and in regard to specific inorganic substances, it is 
evident 4hat the plant which requires a large percentage of such would 
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Cail to succeed where apother plant requiring only a trace of the sub-^ 
stance would maintain a healthy growth. Some plants require much 
potash or soda, some much lime, others a large proportion of silica. 
A rotation which would allow these plants to follow each other in suc- 
cession, or cause one crop which requires only a small quantity of any 
particular inorganic substance to succeed another which requires that 
substance in large amount, would consequently be beneficial. 

Taking these facts as a basis, the theory is propounded that the ne- 
cessity for a rotation of crops is caused by the exhaustion of certain 
inorganic substances which, if supplied in due quantities, would insure 
the successful growth of the same plant on the same soil for an indefi- 
nite period. But in the absence of the knowledge indispensably neces- 
sary for an accurate estimate of the exact quantities required, a system 
of rotation is not only advisable but it is the only resource of the culti- 
vator until science determines the exact specific relations which exist 
between the plant and the soil from whence it receives its food. 

The deductions naturally following the above explanation regarding 
plant food led to the supposition that chemical analysis would indicate, 
with a great degree of certainty, the exact line of practice to be fol- 
lowed in regard to rotation of crops, or perhaps obviate the necessity 
for any change except that of convenience. This was to be effected by. 
analyzing the soil and the plant to be grown in it, so that the ingredients 
removed by the latter could be replaced, and thus the fertility of the 
soil indefinitely maintained. But at present there are no in^cations 
that such accurate knowledge is forthcoming, neither the analyses of 
soils nor the analyses of plants furnishing the data seemingly necessary 
for practical purposes. 

The phenomena attending the growth of certain crops for a series of 
years on the same soil apparently includes certain factors that are not 
readily explained. For instance, it is observed that even in the case of 
such humble plants as the petunia and the verbena, if they are con- 
tinued for a few years in the same ground they will ce^se to give satis- 
faction, even although the soil is annually manured with ground bones, 
rotted stable manure, or other kinds of ordinary manurial applications. 
In flower gardens, when it is desired to grow these plants year after year 
in the same spot, it is found necessary to renew the soil yearly by re- 
n^oving 6 or 8 inches from the surface and replacing it by fresh earth 
from other sources. 

The same results have been found in the culture of the grape. For 
a number of years past it has been customaiy for the department to 
propagate several thousands of plants, embracing many varieties^ of na- 
tive grapes. These are mostly grown from single eye cuttings m sand 
beds under glass, and placed singly in pots when rooted. About the 
end of May they are turned out of the pots, and planted out in the open 
field rather closely, in rows which are about three feet apart. When 
they have finished growth for the season they are lifted and removed 
from the field ; the ground receives a coating of rotted manure, which 
is either ploughed in or worked with a spade, leaving the surface rough 
to be acted upon by the frost. In the following spring the surface is 
again worked over and the soil placed in good order for planting. At 
the proper period young grapes are again planted as before. These are 
removed at the end of the season, and the ground receives similar treat- 
ment to that of the previous year. I^^otwithstanding this treatment/the 
third crop is very indifferent, and if a fourth successive crop is planted 
it will prove to be an entire failure. 

Experience shows that by selecting a field which has never been oc- 
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eupied with grapes, the yonng plants will make an average ^owth 
of about fonr feet in length the first year 5 the average growth of the 
second year will reach abont two feet 5 the growth of the third year will 
be exceedingly weak, the best plants reaching to about eighteen inches 
in length, many weak kinds not reaching the length of one foot. 

This result of diminishing yearly growths has not been sensibly af- 
fected by tlie application of different manures, and the question natu- 
rally arises that if a deterioration of growth becomes so marked in so 
short a time, and with such attention to the soil, what may be expected 
when acres are closely planted with grapes, as in the case of vineyards, 
where the entire soil speedily becomes filled mth roots ? It need not 
be a matter for surprise if vineyards become unproductive after produc- 
ing several satisfactory crops. 

It is well known that nurserymen who pride themselves in maintain- 
ing a high standard of quality in their stock of pear or other kinds of 
fruit trees are careful not to attempt to grow two successive crops on 
the same land. Even after employing all kinds and quantities of man- 
ures that their skill and experience may suggest, the quality of their 
young stock will depreciate if grown on the same soil unless long periods 
elapse between the rotations. These and facts of a similar kind might 
be assumed as an indication that there may be some, as yet unrecog- 
nized, cause that exerts an influence in plant nutrition. 

Many years ago the hypothesis was advanced that plants secrete or 
form certain matters during their growth which they exude by their 
roots^ and the accumulation of these ingredients m the soil exercises an 
injurious influence ujyon ftiture crops of the same plants, but does not 
prevent the growth of plants of a different kind. It was even surmised 
that the exudations of one species furnished nutritious matters for a dif- 
ferent species, and for this reason a rotation of crops becomes advan- 
tageous and furnishes an explanation for the benefits consequent npon 
the practice. 

The experiments and explanations brought forward in behalf of this 
hypothesis have not been considered sufficiently conclusive to establish 
a theory upon which to base any definite action, and has not of late 
years been entertained a's a factor worthy of consideration in the study 
of plant life or as pertaining to plant culture. And yet every practical 
cultivator must have observed phenomena iu the course of his practice 
which appears to be more readily explained upon the sux)position of the 
formation of some injurious matters than from the exclusive action of 
exhaustion ; and this may occur without conceding that there is neces- 
sarily any function of an excretory character iu the roots of plants. 

If we attempt to remove a. silver-maple tree of three or four years' 
growth from the seed we will find that the soil closely surrounding the 
stemy and circling for several feet beyond it is fiUed with small fibrous 
roots, mostly dead; active spongioles will be found mainly at the ex- 
tremities of the larger or main roots. But if we take a tree of the same 
species which has attained the age of ten years and dig similarly around 
its stem, we will not find so many fibrous roots as in the case of the 
younger tree, but instead we will find a few large roots which are desti- 
tute of fibers except at their extremities. It seems evident that there is 
an annual decay of these fibrous roots, and it is a question whether the 
decomposition of this mass of fiber may not be obnoxious to the plants 
which prodiiced it, and at the same time not be injurious to plants of a 
different species. 

Insjtructions relative to the removal and replanting of trees are usu- 
ally very explicit in regard to the special necessity of proteetisLg the 



s^aH #brons roots because of their great importance to the fiiture growth 
of the plant. In reality these roots are of no value after they are sepa- 
rated from the soil, as they immediately decay on remoyal. The larger 
roots, if healthy and their onter bark uninjured, are only to be dejyended 
upon for the emission of an abundance of fresh and vigorous spongioles. 

It will be admitted that examples can be found where the same crop 
has succeeded laeasurably well on the same soil for a series of years, 
but close observation and accurate comparisons will show that such in- 
stances are rare indeed 5 but even these successes have not enabled us 
to remedy the failures, and it seems probable that the causes have not 
yet l^en fully explained. 

BOWmGt SEEDS AND RAISINa YOUNG PLANTS OF FOBEST TKEES. 

Seeds shotdd be sown as soon as practicable after they are ripe. They 
will vegetate sooner if sown immediately after being gathered from the 
plant than they will at any other time. Exposure to the air hardens 
their outside coverings, which tends to prevent germination; so that the 
time required for a seed to germinate after being sown depends greatly 
upon the amount of drying and exposure to the air to which it has been 
subjected since gathered from the plant. But it is not always practica- 
ble or convenient to sow seeds immediately after they are gathered. 
SoBae ripen so late in thq season that they cannot be sown immediately 
on account of frost; therefore the alternative is to preserve them in the 
best manner to retain their vitality and facilitate speedy germination when 
sown. Among those which do best when sown in the fall are the seeds of 
the Peach, CheiTy, Chestnut, Hazlenut^ Walnut, Hickory, Oak, Horse- 
chestnut, Judas Tree, Hackberry, Yellow Locust, Osage Orange, and the 
Magnolia. These mostly form very hard shells when exposed to the air 
for a length of time, and are afterwards very slow to vegetate. If they 
have to be kept over winter for spring sowing, they should ke kept from 
the air by mixing them with diy sand, and kept in a cool, ventilated 
shed or ceUar. If kept damp and warm they will either vegetate pre- 
maturely or decay. Acorns are specially liable to lose their vegetative 
power by exposure to dry air. They can be best" preserved by spread- 
ing them on the surface of the ground in the open air and covering them 
with one or two inches of light soil or sand, but no water should be 
allowed to lodge around them; otherwise decay is certain. 

There are some seeds that ripen early in summer and will not keep 
well, consequently have to be sown imm-ediately when gathered, so that 
the young plants may attain some size and strength before winter. Of 
these the Silver Maple, Elm, and Poplar may be mentioned. Silver 
Maple seed is usually ripe in May, and if then sown young plants from 
two to four feet in height will be produced before winter. 

SmaU seeds, a nd those which are light and chaffy, such as seeds of the 
Alder,'Birchy Sycamore, Catalpa, Paulownia, Mulberry, and Tulip Tree, 
as also some of' the later-ripening winged seeds, as the Sugar Maple, 
Negundo, and the species of Ash, should be gathered when ripe, and 
spread thinly in an airy, shady situation to partially dry, then stored lq 
coarse bags in a cool place until wanted for sowing m spring. Larch,, 
Pine, and seeds of coniferous plants generally, should be kept in a simi- 
lar manner during winter. Seeds of the Tuhp Tree should be sown very 
thickly; they are mostly very imperfect. 

To succeed in raising healthy plants it is essentially necessary that 
the seed should be sown in deeply worked, light, loamy soil. It should 
only be deeply pulverized^ but also aa rich and fertile as it caii be 
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made. iTo half-way measures should be tolerated in a thoroughly go^ 
preparation of the soil ^ as a general rule there is altogether too Httl^ 
account made of this greatest source of success, and numerous faDures 
at raising plants from seeds are clearly traced to the use of poor, thin 
soils, while the want of success is attributed to the poor quality of the 
seeds, or reflections are cast upon the reliability and good faith of thoseJ 
who fomished them. The most convenient method for after culture is 
to sow in drills. The distance between the drills will be guided by cir- 
cumstances. If hand culture only is to be employed, 18 Laches apart 
will be a good distance for most tree seeds, although some of the finer 
or smaller kinds, and such as require several years' growth before the 
plants become large enough for removal, may be placed closer. All the 
pine family belong to this class. The depth of covering will also be reg- 
ulated by the size of the seed, and to some extent by the kind of soil 
and the situation. On sandy soils the covering may be deeper than when 
the soil is liable to form a crust on the surface after rains. This charac- 
ter of soil is not weU fitted for raisiug young plants in dry climates 
unless raius can be prevented from beating on the surface immediately 
above the seeds. Acorns and the larger kinds of nuts should be cov- 
ered with about two inches of soil, and if this covering is composed of 
light mold and sand, somewhat firmly pressed over the seeds, moisture will 
be secured more uniformly, and the young shoots will meet with no 
impediment iu their growth ; a slight covering of short straw or chaff 
may be used to great advantage if careftdly removed after vegetation 
has started. Chaff is an admirable covering for seeds, and only the most 
slender gi^owths will require its removal. 

Light and small seeds, such as those of the Birch, Catalpa, Paulownia, 
and Mulberry, should be sown on the surface of the soil, which is after- 
wards raked evenly and smoothly without disturbing the regularity of 
the seeds, and this will afford sufficient covering. By passiQg a light 
wooden roller over the surface a finer pulverization will be given, and 
the pressure will tend to preserve the moisture of the soil from rat)id 
evaporation. A finely pulverized, firm surface acts as a substitute for 
mulching. 

The ordinary care given to crops, such as weeding, hoeing, or merely 
loosening the surface, wiU be necessary when the young plants appear 
above the soil, so as to encourage their growth. There are various kinds 
of hand-cultivators now in use which answer an admirable purpose in 
removiag weeds from young plants that are in driUs, especially on light 
soUs, and even on tenacious soils they can be used to advantage when 
the soil is softened from previous rains j but judgment is required in 
selecting the best time to work on these soils ; if tramped upon when 
wet they become caked and lumpy 5 on the other hand, when stirred at 
the proper time they can be finely pulverized. 

Very small seeds may be sown in boxes and covered with glass, or 
otherwise protected against rapid evaporation. Such coverings maybe 
removed when the young plants havesuflcient roots to supply moisture 
to the leaves. 

TRANSPLA]?^Tma. 

Small trees are more suQcessfully transplanted than large ones. The 
size rather than the age of the plant will govern the time of removal from 
the seed rows or beds. Silver Maples will be large enough for transplant- 
ing after one year's growth in ordinary good soil, but most trees will re- 
quire from two to three years in the nursery before becoming large enough 
for removal to their final positions, and some slow-growing^Mnds may ^ 
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g^oire a first removal to nursery rows, where a farther growth of two or 
§iree years may be allowed. AU this will depend somewhat upon the 
purposes for which they are to be employed. Trees for avenue or roadside 
planting require both age and size before being placed in their perma- 
nent positions ; but in all such cases the trees should be transplanted 
^m the seed-ground into nursery rows, where they remain until re- 
quired. 

If it is intended to plant thickets or belts of trees for the purpose of 
sheltering and protecting exposed fields or building sites, the plants may 
be removed at once from the seed-rows to their permanent locations, 
without going through the prehmiaary treatment of prescribed nursery 
culture, as their management in plantations or beltings of limited width 
should be of the same general character. 

The best practical method of rapidly and effectually securing a satis- 
factory artificial plantation of trees^ is to prepare the soil by applying 
manures, plougliing, harrowing, and attending to other manipulations, 
as if for a crop of wheat or potatoes. Trees wUl not grow well on poor 
soils ; in this respect they repay labor and expense in a similar manner 
to other cultivated crops. The plants should be set out in rows, which 
may be about 3 feet apart in each direction, which will admit of cultiva- 
tion the same as for a com crop, and which will be found to be quite as 
essential in the growth of trees as it is in the raising of cotton or coin. 
Unless the plants are over 3 feet in height when removed, but little of 
pruning will be required at transplanting; but as it will be found im- 
practicable to secure all the roots it becomes a safe process to cut back 
the tops of the plants to some extent. It is not possible to do more than 
offer general directions in this matter, as the specific requirements vary 
almost with each individual plant. But after the first season aU weak- 
looking, crooked, or otherwise unsatisfactory plants shoul^ be ciit down 
to within a few inches of the ground, and if more than one shoot starts 
from these stumps, remove aU but the best for the future tree. Such 
trees as the Catalpa and the Osage Orange, which yield valuable timber, 
but are naturally of low, branching, and crooked growth, can be drawn 
up, as it were, into clean, taU stems by cutting them down close to the , 
ground after they have recovered from the check of transplanting. 

Fine timber can be produced with as much systematic certainty as 
fine corn. Thick planting and due regard to judicious thinning as the 
trees increase in size, together with pruning such branches as seem to 
interfere with the symmetrical growth of the tree, are some of the essen- 
tials in forest management, a subject which has not as yet received much 
attention in the United States. 

ORANOES, LEMONS, ETC. 

Several years ago the department imported from Europe a collection 
of the Citrus family, embracing many varieties of the Orange, Lemon, 
Lime, &c. The plants were in very bad condition when taken out of the 
packages, owing to detention on the voyage and other causes; most of 
them were denuded of foliage and very scant of roots. They were at 
once planted in pots and placed under suitable conditions for growth. 
It soon became evident that they were badly infested with a scale iOy- 
sect which greatly retarded their growth and prevented their propaga- 
tion and distribution. After the failure of many attempts to utterly 
eradicate this insect, the collection may now be said to be entirely rid 
of it. This has been effected by the persistent use of a small portion of 
coal oil applied in water. About one gill of astral oil in five galloons of wa- 
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ter applicid to ih^ plants through a syrihge on alternate days for several 
intm&s has destroyed the insects without injury to tiie plants; weaker 
solutions seemed ineffeetive, and when the oil was inereased to an ap- 
preciable degree, the young leaves and tender shoots of the oranges 
were injured. 

Recently a structure has been erected purposely for this collection of 
Citrus. The plants are growing in a bed of soil, and a house is so ar- 
ranged that the roof can be removed during summer, so that the plants 
have the benefit of open-air culture during the warm months, and 
the roof being replaced upon the approach of fi-eezing weather, they 
are thus placed under the best conditions for healthy growth. 

Among the most desirable varieties of oranges that have fruited, and 
have been to some extent disseminated, are the true St. Michaels, which 
is said to form the bulk of the exportation from the Azores ; the Kavel 
or Bahia orange, which, with the former, was sent to Cahfomia some 
years ago from the department, and which has proved there to be one 
of the best varieties yet introduced on the Pacific coast, having at a re- 
cent exhibition received the highest encomiums for size and quality. 
The Maltese oval and the Tangerine, supposed to be the same as 
the MandLarin, are also esteemed varieties. There is evidently much 
eonfiision in the nomenclature of the Citrus family. Even in the col- 
lection of the department, although great care was exercised in re- 
gard to names, yet it is evident that the same variety is represented 
under difierent names, and the same name is found attached to yarie- 
ties which are evidently distinct. As orange culture becomes extended 
in this country, the distinctive merits of varieties will be ascertained 
and noted, so that in time the nomenclature of the Citrus family will be- 
come quite as accurate as that of pears and apples. 

The Citrus Japonica, or Kum-quat of the Chinese, a compai^tively 
haydy species, is thus alluded to by Mr. Eobert Fortune in one of his 
earlier papers on the plants of China and Japan : 

In the south of China great quantities of this species are grown in pots, and hence 
it is met as a common plant in the nursery gardens at Fa-tee. It is, however, evi- 
dently of a ijiore northern origin, for I met with numerous groves of it on the island 
of Chusan, where it grew in far greater perfection than it does about Canton. It 
seems also to he largely cultivate in Japan, where it has been seen and described by 
Japanese travelers. • 

The Kum-quat groves of Chusan are formed on the sides of the lower hills, in situa- 
tions where the tea-plant flourishes. The plants are arranged in rows about four feet 
apart, ^nd do not attain a much larger size than about si^: feet in height ; &om three 
to six feet is the size they are usually seen. A small kind of orange is also found in 
these groves, but large oranges, such as Mandarins, are entirely unknown ; indeed, the 
Chusan winters would be far too cold for them. This shows that the Kum-quat is of 
a much hardier nature than any of the orange family with which we are acquainted. 

The fruit ripens late in autimtm, being then about the size of a large oval gooseberry, 
having a sw eet rind and a sharp acid pulp. It is largely used by the Chinese as a 
preserve. Preserved in sugar it is excellent. 

In China the Kmurquatis propagated by grafting on a prickly wild species of Citrus, 
which seems of a more hardy nature than the Kum-quat itself. 

The Citrus Japonica has been in the collection of the department for 
many years. There are two varieties, one having oval-shaped fruit, the 
other having round fruit 5 the oval-shaped variety has the large^st fruit. 
Efforts have been made from time to time to propagate the plant by 
grafting on stocks raised from seed of the common orange, but, although 
the grafts would unite, the plants made no progress in growth, the stocks 
being unsuited to them. The prickly wild species of Citrus,'^ upon 
which the Chinese giaft the Kum-quat, is known as the Citrus tnfoUataj 
which withstands, it is said, a zero frost This stock may prove vada- 
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able to orange growers in the Southern States, as it is evident, from in- 
voices of oranges recently received from Japan, that it is there used as 
a stock for all cultivated varieties, 

OECHAED PLANTINa. 

It is a common observation that the outer rows of trees in established 
orchards are Jiner and more productive than the trees in the interior of 
the plantation. This superiority is all the more conspicuous if the orchard 
is bordered by cultivated fields, and it is fair to presume that the extra 
luxuriance is owing to the trees having a greater extent of unoccupied 
soil for the ramification of their roots. Something is also, undoubtedly, 
due to the grciater space available for the expansion and spread of the 
branches 5 but it is in accordance with all experience in the cultivation 
of plants that a rotation of crops is absolutely essential toward securing 
the best results of the fertility of the soil. Keeping these facts in view, 
it is suggested that an improvement upon the present met-hod of plant- 
ing orchards would be gained by planting two rows of trees from 18 to 
25 or more feet apart, depending uxion the nature of the trees, and 
alternating the plants in the rows. Then allow a space, varying in 
extent from 300 feet to any greater distance, before i)lanting another 
series of rows, and so increase the plantation as far as may be desired. 
The intervening spaces between these double rows of trees would be 
available for the cultivation of the ordinary crops of the farm. The roots 
of the trees would not only participate in the benefits of cultivation, but 
would also have practically, unlimited room for extension before meeting 
with other roots of their kind. Immediately under the trees, and for a 
distance on each side of the rows, as far as the branches spread, the - 
surface could be kept in grass. If not sown down immediately after plant- 
ing, which might not be desirable in all cases, it should be done after 
the trees attain a fruit-bearing size, or from five to seven years after 
setting out. The shelter which will ])e afforded to other crops by these 
orchard belts will be found valuable as a protection from winds as weU 
as in forwardLag early crops. This method is particularly aiiplicable to 
apple and pear trees, 

Respectfully submitted, ' 

WILLIAM SAUNDEES, 
Superintendent of Gardens mid Oromds, 

Hon. W. G. LeDuc, 

Commissioner of Agriculture, 



REPORT OF THE ENTOMOLOGIST. 

Sir : I have the honor to submit the following rei)ort of some of the 
work of the Entomological Division since June, 1878, the date when it 
was given into my hands. 

The correspondence of the division has become qidte extensive 5 and 
aside from the numerous answers to communications regarding the 
names and habits of well-knoT\Ti injurious insects and remedies for the 
same, many species have been received and studied. Among the more 
ifttereisting and important of these the following are worthy of motion : 
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The regular Joint-worm {Isosoma liordei^ Harris) was sent in June by- 
Mr. S. O. Dean, of Grantville, i^. C, as seriously injuring wheat in 
that locality. The Asparagus beetle {Cicoceris asparagi, L.) came about 
the same time from Sufi'olk County, Kew York, where Mr. Geo. D. 
Post, of Quogue, reported it as very serious. The Cottony maple 
scale (Pulvinaria innumerahilisj Eathvon), an insect that has been ex- 
tremely troublesome to maples and other shade trees in the more nor|;h- 
em Slates, has been sent from as far south as Louisville, Ky., by Mr, 
J. B. l^^^all. The Cabbage maggot {AntJiomyia hrassiccc, Bouche) has 
proved very destructive in Luzerne County, Pennsylvania, according to 
E. W. Cox, of Providence, who sent specimens. An interesting scale- 
insect, sent by Mr. Joseph Cohen, of Charleston, S. C, has proved quite 
injurious to the fig, covering leaves, branches, and fruit. It is a new 
species of MytilaspiSj closely allied to the well-known Muscle-shell bark- 
iouse of the apple, and wiU doubtless prove a serious interference with 
fig culture. Thousands of apple trees have been defoliated in parts of 
Pennsylvania by a little pistol-like case-bearer, belonging to the genus 
Ooleophoraj never before reported as injurious, and new to science ; while 
several interesting communications relative to the same have been re- 
ceived from Mr. Wm. Fairweather, of the Densmore Apple Farm in Mc- 
Kean County. Similarly extensive young apple orchards belonging to 
Mr. W. W. Adams, of Waukon, Iowa, have been ravaged and almost 
destroyed by another new Lepidopterous insect, namely, a species of 
Tortrix, Still another new apple-leaf pest, which proves upon rearing 
to be the FJioxqpteris nubeculana of Clemens, has been received from Mr. 
O. O. Chapin, of Bloomfield, If. T., where it has proved very injurious. 
Mr. Gustavus Pauls, of Eureka, Mo., had his corn seriously damaged 
at the roots by the larva of a little beetle (Didbrotica longicornisy Say.) 
that was not before known to have any such habits. Twigs of the tea 
plant badly infested with a bark-louse {Ceroplastes rusciy Linn.) have 
been received from Mr. L. H. TaUman, of Mandarin, Duval County, 
Florida. A borer affecting the roots of raspberries and blackberries 
(TorcMUum rubi, Eiley) was reported as doing much damage in Stanley 
County, IsToi'th Carolina, by Mr. F. G. Kron, of Albemarle. A sugar- 
cane borer (Biatrcea saccJiariy Gould), first mentioned as injurious in the 
island of Mauritius in the year 1836, but not before recorded as occur- 
ring in this country, though figured on one of Professor Glover's unpub- 
lished plates, was received from Mr. Wm. Pugh, of Assumption, La. 
One of the commonest flower-beetles {Euryomia inda) has been received 
from several correspondents as at^;acking green corn — a habit which the 
species was not before known to possess, and which has, beyond much 
doubtj been recently acquired. A well-known cottonwood borer (Sa- 
per da calcarata^ Say.) that is proving very destructive in Kansas, Ne- 
braska, and other Western States, has been received from Mr. J. Sav- 
age, of Lawi?ence, Kans.^ and others ; while from the Pacific Slope have 
come serious complaints of a new insect that is killing many of the or- 
chard and ornamental trees of that section of the country. Specimens 
received from Mr. A. W. Saxe, of Santa Clara, Cal., show it to be a 
species of Bortliesia^ an abnormal bark-louse (family Goccidce), It is 
an Austrahan insect (apparently i>. eharaciasj Westw.), and has of late 
years been introduced on Australian plants into South Africa, where, as 
I learn from one of my correspondents, Mr. Eoland Trimen, curator of 
the South African Museum, it has multiplied at a terrible rate and be- 
come such a scourge as to attract the attention of the government. . It 
has evidently been introduced (probably on the Blue Gum or Eucalyptus) 
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to CaJifomia eitliei^ direct from Australia or from Soutli Africa, and will 
doubtless become quite a scourge ; because most introduced insects are 
brought over Tritliout the natural enemies wliich keep them in check in 
their natiye country, and, consequently, multiply at a prodigious rate. 
It will be naturally x>artial to Australian trees, and shows a preference 
for Acacia, Eucalyptus, Orange, Eose, Privet, and Spiraea. 

Much of the more valuable work in the Entomological Division must 
necessarily be done in the fie^d, and I have twice been to Long Island 
with a view of studying a new enemy of jumpers, a large number of 
valuable trees of this land, belonging to Mr. P. H. Foster, of Babylon, 
having seriously suffered and many of them died from its ravages. 
This insect proves to be a web- worm {Bapsilia rtitilana^ Hb.,) new to 
this country and evidently introduced from Europe, where it had long 
been known to attack junipers, but without doing serious harm. I have 
also twice visited Yates County, Kew York, where there has been a sin- 
gular local irruption of the common Walking-stick (Diaj^/i^eromera /mo- 
rata^ Say.), the insect having of late years abounded to such an extent as 
to defoliate and in many places to kiQ outright the timber trees, especially 
the red oak. Mr. F. O. Snow, of Esperange Farm, Branchport, Y., 
has particularly suffered from this insect. The clover crop at this place 
and in several counties of Western New York has also been seriously 
affected by two other insects new to this country, namely, a midge {Gedi- 
domyia) that is undescribed, and a little beetle (Rylesinus trifoUi, MU.) 
that works in the root, so thoroughly killing whole fields that the root- 
less plants would gather before the mower and prevent harvesting. 
This also has been long known to work in clover in Europe, and must be 
considered a tolerably recent importation. 

While a good deal has in this way been added to our knowledge of a 
number of insects that may be considered of secondary importance only, 
from the fact that they are local rather than national in character j and 
while some of them are treated of in the following pages, I have occu- 
pied myself more particularly with four classes of insects that seriously 
affect American productive industries for good or for evil. These are : 
1st. Insects affecting the cotton plant. 2d. Silkworms. 3d. Insects af- 
fectiag the orange and which so seriously threaten orange culture in 
Florida. 4th. Insects affecting the cranberry. 

The more technical and descriptive matter, which it has been deemed 
necessary to iticorporate, in order to give scientific accuracy, wiU be 
printed in smaller type in order that it may be readily skipped by the 
practical man who cares not for scientific details. The measurements 
when very small are given in millimeters, as the metric system is des- 
tined sooner or later to be generally adopted. One millimeter (1 mw.) 
equals about one twenty-fifth of an inch (more accurately .03937). The 
figures have been made by myself, with the assistance of Mr. G. Marx, 
and are usually enlarged, the natural sizes being indicated by hair lines, 
or in some other way, at the side. In submitting this report I take 
pleasure in acknowledging the assistance in all my office work of Mr. 
L. O. Howard and of Mr. Th. Pergande. 

EespectfuUy submitted, March 1, 1879. 

CHARLES V. EILEY, 

Entomologist. 

Hon. Wm. G. Le Due, 

Commissioner of Agriculture. 

14 AGR 
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EnSECTS AFFEOTIKG the COTTOIN^ PLAInT. 

Pursaaiit to an appropriation by the last Congress for the puii^ose, 
and in accordance with your instructions, I have carried on a special 
investigation of the insects injurious to the cotton plant. The commis- 
sion of inquiry was organized by the appQintment of the following gen- 
tlemen : As special agents, Prof. J. H. Comstock, of Ithaca, IS^. Y., whose 
position aei professor of entomology in Cornell University and whose 
experience with insects injurious to vegetation had well fitted him for 
such labor ^ and Prof. A. 11. Grote, of Buffalo, Y., whom a residence 
of several years at Demopolis, Ala., and a special study of the cotton 
worm, had also well prepared for the inquiry. As local agents and ob- 
servers: Dr. E. H. Anderson, of Kirkwood, Miss. ; William J. Jones, of 
Virginia Point, Tex. ; Prof. J. E. Willett, of Macon, Ga. ^ and Prof. 
Eugene A. Smith, of Tuscaloosa, Ala. Mr. E. A. Schwarz, of Detroit, 
Mich., has also been engaged during the winter to visit all the Southern 
States and the West India islands, with a special view of getting at the 
facts of hibernation. To Prof. Comstock was assigned the cotton region 
of Arkansas and Tennessee, and of Mississippi and Alabama north of 
Vicksburg and Meridian and the Alabama Central Eailroadj to Mr. 
Grote, that of Florida and Georgia, and of Alabama south of the rail- 
road mentioned 5 while, with the assistance of the local observers, I have 
myself given more especial attention to the extremities of the belt, viz., 
Texas, Louisiana, Southern Mississippi, and the Carolinas. 

The following circular-letter was prepared for the use of agents, and 
distributed, with corresponding blaidis, to correspondents in the cotton 
belt. It will explain the scope of the inquiry: 

Depahtment of Agriculture, 

Washington, D. C.,July 22, 1878. 
Sir: The entomologist of the department having prepared a series of inqniries for 
the Bpecial Rcientific ohservers to whom has been assigned the duty of studying tho 
history and depredation of the worm known aa Aleiia argillaceay as weU as other in- 
sects which injure the cotton plant, I have caused copies of these circulars to be printed 
and sent you, in hope that you may feel interest enough in the subject to malio report 
thereon. 

Should you do so, please observe carefully the following suggestions: 
Write only on one side of the paper blanks sent ; and, if more room is desired to an- 
swer fuliy, write on another sheet, numbering and lettering to correspond with letter 
and number of question. 

If any special points arise before the termination of the season, please communicate 
freely, marking your envelope cotton insects." 
Eespectfully, &c., 

WM. G. Le dug, Commissioner. 
THE COTTON-WORM. 

This insect (Aletia argillaceaf^ Htibn.) wiU naturaUy receive most attention, being, 
as it is, by far tho most injurious of the different enemies of the cotton plant. Data 
are requested on all the following topics : 

PAST HISTORY OF THE COTTON-WORM. 

1. Give, so far as you can from trustworthy records, the earliest year in which cot- 
ton was gro^ivn in your State, county, or locality. 

la. During what year (exact or approximate) did the worm first make its appear- 
ance in youT locality, and as far as you are aware, in the State; in other words, how 
many years elapsed after cotton first began to be grown before the worm began to 
work upon it ? 

lb. Specify the years when it has been unusually abundant and destructive. 



* The I^octm xylina of Say, 
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INFLUENCE OF WBATKBS ON THE IKSECT. 

2. Stats what yon know from experience of the effects of weather on the insect, and 

more particularly — 
2a. The character of seasons most favorable to its increase. 

21). The character of the summer and winter — whether wet or dry, mild or severe— 
that have preceded years in which the worm has been abundant and destructive. 
2c. Do wet eum^raers favor its m-ultiplication ? 
2d. EfTecta of diliercnt kinds of vreather on the eggs. 
2e. Effects of different kinds of weather on the moths. 
2/. Month of year when greatest injury is done. 

STATISTICS OF LOSSES. 

3. Give, as coiTeotly as you can, estimates of the loss to the crop in your county and 
State during notalde cotton- worm years. 

MIGRATIONS OF THE MOTHS. 

It is a well-established fact that the parent moth of the ootton-worm is often found 
in autumn many hundred miles away from the cotton belt, and there is no reason to 
doubt that it is often carried by favorable winds to northward regions where it can- 
not pcrj)etuaie its species and must therefore perish. Mr. A. K. Grote and others even 
believe that the species perishes each year with the plant, and that the moth always 
comes into the cot ion States from more Southern countries, where the cotton plant is 
perennial ; in other words, that the moth is habitually migratory and cannot survive 
the winter in the great cotton regions of the States. While there are many facts that 
lend weight to this theory, there is, also, much to be said against it; and we desire to 
collect all facts tliat in any way bear on the question. While we hope to get much 
valuable information on this head from the Signal Bureau, we also ask for the expe- 
lienco of correspondents. 

4. Pleas© state, therefore, as nearly as you can from the records, the prevailing direc- 
tion and force of the wind in your locality, first, 

4a. In the month of February ; second, 
4&. In the month, of March ; third, 
4c. In the month of Ai>ril ; fourth, 
4d. In the mouth of May; fifth, 
4^. In the month of June ; sixth, 

4f. Whether, in your opinion, there are winds from the south that are euf&ciently 
strong and constant to counteract the prevailing trade wiu-ds which are toward the 
equator. 

4:0. The prevailiirg direction of the wind from July till frost, 
4h. The side of a field on which the worms first begin to work. 
4i. Do local topographical features influence the extent of the worm's ravages! 
4j. Does or can the worm feed uxjon any other plant than cotton, and have you ever 
known it to do so ? 

HABITS AND NATURAL HISTORY. 

These have already been studied, and are pretty well known ; but experience will 
differ somewhat with locality, and we call attention to the following topics: 

5. State tlie time when the first moths are noticed in your locality. 
5a. Date when the first worms have been noticed in past years. 

5&. Date when the last worms have been seen in past years, or were noticed the 
present year. 

5c. Niimber of broods or generations of the worms generally produced. 

5^2, In what other situations besides the folded cotton leaves have you kno"v\TQ the 

worms to spin ? 

be. Have you ever known the chrysalis to survive a frost, or to be found in sound 
and healthy condition in winter? 
5/. Have you ever found the moth hibernating or flying during mild winter weather t 
bg. How late in the spring has the moth been found alive 1 

NATURAL ENEMIES. 

It la a Jittle singular that no enemies of the cotton-worm have hitherto been re- 
portiDd. That the. insect has. its enemies, both special and general, there can be little 
doubt, and wo would ask j^articular attention to the following topics: 

6. Are any birds, quadTupeds, or reptiles known to attack the insect in your locality T 
till. Arc any predaceous insects or parasites known to prey upon it, either in the egg, 

larva, or chrysalis state ? 

REMEDIES ANJy METHODS OF DESTRUCTION. 

7. What has been the result of the efforts to allure and destroy the moths, and what 
methods have proved most satisfactory ? Give your estimate of the relative value for 
this purpose of poisoned sugar, molasses and vinegaXi aiid fiirea. 
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7a. Are the motlis most attracted to sweetened substances when smeared onto trees, 
boards, etc., or when contained in vessels in or near which lamps may be lighted? 

71). Are any flowers known to be attractive to the moth f If so, specify them and 
their season of blooming. 

7c. What do you know of your'own observation of the influence of jute grown near 
or with the cotton ? 

7d. Has any effort been made to destroy the moth in its winter quarters t 

7e. Have any systematic and organi^zed attempts been made to gather and destroy 
the chrysalides, or to facilitate their collection and destruction by famishing inviting 
material for the worms to spin up in ? * 

7/. What has been done toward destroying the eggs ? 

7g. Has anything been found more generally usefiil and applicable or cheaper than 
the use of the Paris green mixture to destroy the worms T 

7h. Have you known of any injurious effects following the use of this poison, either 
to the plant, to man, or to animals ? 

7i. State what you consider the beat and most effective method of destroying theitt 
in your section. 

7j. State the cost per acre of protecting a crop by the best means employed. 

^F" We shall le glad to receive figureSf eith^er photographs or drawings j of machines or con- 
trivances employed for the wholesale use of the Paris green mixture, either in thejluid state or 
as apmvder ; or any other hinds of machines or traps employed for the destruction of the in- 
sect. Models of such are still more desiralile^ and may be sent by express unpaid to the de- 
partment, 

OTHER COTTON INSECTS. 

There are many other insects that attack and do more or less injury to the cotton 
plant. Many of these have been figured and referred to by the former entomologist 
to the depai'tment, Mr. Townend Glover, but there is much yet to learn of their 
habits and natural history and of the best means of subduing them. Specimens of 
aU insects that may be found upon the plant are, therefore, earnestly solicited, with 
accounts of their work and habits and the amount of injmy they do. These speci- 
mens are best sent by mail, in tight tin or wooden boxes. If living (and all found 
feeding on the plant should thus be sent) a supply of food should be inclosed with 
them J if first killed, they should be carefully packed in a Hfctle cotton to prevent 
shaking and breaking. 

Correspondents who desire to maTce especial observations with a view of replying to this 
circular, and ivho wish f urther information as to the best manner of preserving specimens^ 
will receive assistance and further instructions upon communicating with the department, 

CHAS. V. RILEY, 

Entomologist. 

Two circumstances have somewhat interfered with the inquiry, viz., 
the yellow fever and the general freedom of the plant from the cotton- 
worm, the serious injuries of this last having been restricted to the cane- 
brake regions of Alabama and to the southwest counties of Georgia, 
especially the country between the forks of the FUnt and Chattahoochee 
Eivers — the more malarious portions of either State. Its appearance in 
injurious numbers both here and in South Texas was from four to six 
weeks later than usual, and this was one cause of the small amount of 
injury done. The weather at the time of their greatest abundance was 
wet and interfered with the application of remedies. 

Professor Comstock's observations were chiefly confined to that fer- 
tile cotton-growing region along the line of the Alabama Central Eail- 
road known as the " cane-brake.^' He reached Selma July 20. There 
he met ma^ny prominent planters, and from them collected important 
statistics respecting the occurrence of the cotton- worm and the results of 
experiments in the use of remedies for this species. July 23 he began his 
field observations near TJniontown, Perry County, and from that time 
on, till the middle of October, he was constantly engaged in studying 
the habits of cotton insects on plantations in Dallas, Perry, Hale, and 
Marengo Counties. His only absence from this region was from August 
10 to August 15, when I directed him to make a trip through the State 
northward as far as Madison County, where much cotton is grown. 
Professor Comstock has prepared a full and valuable report, which will 
be incorporated in the final report of the investigation. 
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Professor Grote's operations will appear by the following extract from 
a brief report isubmitted : 

Sir : In accord ance with your favor of July 18 in which you directed me to visit the 
States of Georgia^ and Florida for the puri)ose of making observations on the insects 
injurious to the cotton plant, I proceeded to Savannah and during the following month 
of August made examinations of cotton fields at diflerent points between Savannah 
and Atlanta. Having charged me especially with that phase of the cotton- worm in- 
quiry which comes under the head of migrations, I directed my chief attention to 
making observations and collecting information on the appearance and movements of 
the cotton-worm [Aletia argillacea). * * * 

A careful survey of the jjlantation of Dr. Lawton, near Savannah, from August 1 to 
August 7, and other cotton-patches in the vicinity convinced me that the worm had 
not then appeared. The statements made to me were to the effect that its earliest 
appearance was usually to be looked for about the middle of the month. Henry Gas- 
ton, engaged in planting cotton 'for nearly twenty years, said that the first brood of 
worms usually ^eb up about the middle to latter part of August, giving a second 
brood in September. The worm was first noticed in the stronger cotton on the bottom 
lands. * * * He had observed the moth before the appearance of the worm, but 
had never noticed it in the early spring. 

This testimony is given as a sample of the information collected from various indi- 
riduals. While August seems to be the usual time for the appearance of the worm on 
the main-land on the coast of Georgia in the neighborhood of Savannah, the testi- 
mony of Dr. J. S. Lawton, on the sea islands off the coast of South Carolina to the 
northward of Savannah, is to the effect that the worm appears sometimes as early as 
July and is then usuaHy excessively injurious to the long staple cottons. 

In Southwestern Georgia the worm is noticed as early as the last week in June in 
some years, and the main damage infiicted in the State seems to come from this quar- 
ter. The worm occuis there every year, though the date at which it is noticed varies. 
The question whether the earliest so-called brood'' is the first appearance of the 
worm in any quarber has been raised by yourself, and is one to which I hope to be able 
to pay close attention in the spring. 

For the present we must accept the testimony that the worm seems to advance from 
Southwest Georgia over the western and occasionally over the central portion of the 
State. It seems to come from Decatur to Baker, Calhoun, Dougherty, and Lee Coun- 
ties. According to present testimony its aj>pearance is not simultaneous over this 
section of the State, the southern portions being first visited. 

From testimony collected by myself in Athens, on the occasion of the meeting of 
the Agricultural Society of Georgia, the following counties are visited by the cotton- 
worm every year, though the exact time is not, according to testimony, the same : Cal- 
houn, Decatur, Doagherty, Lee^ Macon, Schley, Taylor. 

Counties in which the worm is not noticed every year are : Burke, Clarke, Fulton, 
Greene, Hancock, Jones, Monroe, Putnam, Richmond. 

It will bo seen that the central portion of the State is less subject to the devastation 
of the cotton-worm than the southwestern and western. * * * 

I received in No^ ember, 1878, fresh instructions from you to proceed to Georgia for 
the puri)ose of ascertaining whether I could find eggs from the last moths on any por- 
tion of the plant, and any facts bearing upon the hibernation of the moth. On the 
plantations near Savannah I found that the worm was first noticed the current year 
on September 4. I found a largo number of the chrysalides yet ou the plant on Novem- 
ber 10 to 25. The nights were frosty and the leaf withered and scant. In places shel- 
tered by trees tlie leaf was still green, and here I found (November 16) a few caterpil- 
lars not yet spun up. A large number of the chrysalides were empty ; about 40 per 
cent, contained T)arasites. Less than a quarter of the chrysalides contained the unde- 
velox>ed moth, * * * 

Under your instructions I visited the Georgia sea-islands during the end of Novem- 
ber and beginning of December. I found that the worm had appeared this year in 
September as on the main-land, but later in the month. It had, also, not spread, and 
had attacked certain comers of the fields, where I now found the chrysalides. None of 
these contained unde veloped moths ; they were either empty or ichneumonized. There 
had been no second brood of vrorms on the islands, according to testimony collected 
by me, and which was borne out by my own observ.'itlona. * * * 

As the result of my late observations I may say that the fact, I think first announced 
by myself, is confirmed, that the cotton- worm passes the winter, when it survives at 
all, as a moth, and that the last fall worms do not leave the plant to web up. The 
full histors' of the womiin Georgia can be made out when the country is fully explored 
in the spring and before the first appearance of the worm in numbers. It will then 
b© made clear wheie the first large numbers of the worm come from ; whether they 
are the results of fresh invasions of the moth or are the product of a first generation 
from eggs of hibomating individuals. * » • 
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Under your intelligent supervision of the inquiry, and with the facilities which you 
possess from different sections of the South, I have no doubt that this important 
matter will receive final and full elucidation. 

My thanks are due to Mr. Z. Bauers, of Saint Catharine's Island; Dr. W. S. Law- 
ton, of Savannah ; Messrs. T. G. Holt, of Macon, Ga. ; J. E. Redwine, Hull County, 
Georgia ; E. C. Grier, Griswoldville, Jones County ; J. Pinckney Thomas, Wayne's 
Bluff, Burke County, Georgia ; State Geologist, George A. Little, of Atlanta, "^Ga., 
and others, who have assisted me in my work. 
Yours, respectfully, 

A. R. GROTE, 

Prof. C. V. En.EY, 

Entomologist Department Agriculture. 

Starting south myself the latter part of August, I pa&sed through 
Teimessee to Mitchell County in Southwest Georgia, and thence, duiing 
September, through the cotton sections of th)B southeastern part of that 
State and of the Carolinas and Ylrginia. I was at this time made pain- 
fully aware of the hindering effects of the yellow fever. One can scarcely 
conceive of the panic and excitement that pre^^ailed, even in regions 
where there was little or no danger. But a few weeks before in the 
thicker cotton counties of Alabama and Georgia the prevailing topic of 
conversation, as I learned, was the work of the Cotton-worm. At the 
time of my visit its injuries were forgotten in the all-absorbing subject 
of the epidemic. Cotton fields were neglected, and in sight of acres of 
stripped and spindling stalks one heard but the uni versal refrain — ^yellow 
fever, yellow fever. It seriously interfered with my own plans, and 
obliged me to avoid the very Mississippi cotton-field* which 1 desired 
most to visit. 

]S"otwith8tanding this serious drawback to the present year's opera- 
tions, much that is valuable and important has been learned. There is 
a yery general want of knowledge among the people of the South regard- 
ing the real habits of the Cotton- worm, and I find that the opinions of 
the most observant are seldom founded on intelligent observation; and 
that such opinions are consequently of little value. This state of things 
is due to three evident causes : First, the general unhealthiness of the 
region in T^hich the insect does most damage, and the intense heat that 
prevails din-ing the months when most of the observations must be made ; 
secondy th(3 fact that the culture of the crox> is turned over to uneduca- 
ted and unobserving negroes ; third, the failure to discriminate between 
the Cotton-worm and the Boll-worm [HeliotMs armigera) in their later 
stages, and the natural difficulty that besets the solution of some of the 
questions, such as the winter habits of the AUtia. 

It had o:^en been a wonder to me that no tme parasite had ever been 
found infesting this insect, since there scarcely exists a plant-feeding 
species th£Lt is not attacked by some parasite. No less than nine dis- 
tinct species of these parasites have been discovered on the Cotton-worm 
this summer, and this fact has an important bearing on several of the 
knotty questions that present themselves in our inquiry. Again, I had 
wondered what plants the moths naturally fed from, since it was known 
to be fond of sweets, and had, to my knowledge, done considerable injury 
by boring into various ripe fruits. The cotton plant is peculiar for 
having a gland on the under side of from one to three ribs of the more 
mature leaves, and a stili larger gland at the outer base of the three 
lobes of the involucre. As soon as I learned that these glands secreted 
a sweetened liquid, I inferred that the plant would be found to furnish 
nourishment to the moth as well as to the larva, and drew attention to 
this belief in the Atlanta (Ga.) Constitution^ of September 8, 1878. It 
was with no small degree of pleasure that at Baconton subsequently, in 
company vri th l^roiei^sors Comstock and Wiiiett,! was able to prove my 
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anticipation correct, by studying the normal habits of the moth with a 
dark-lantern at night. The moth is, therefore, attracted to the plant by 
the sweets which this last affords, aiid as these SAveets ai e first i)roduced 
when the plant begins to flower and fruit, we have here a possible explana- 
tion of the welMvnown fact that the worm is seldom noticed on the yonng 
plant till abont the time of fruiting.' We have also discovered that the 
moth feeds on the honey copiously secreted fromgldnds occurring at the 
apex of the peduncle just above the pods of the cow-pea (Dolychos)^ ex- 
tensively grown through the South as a forage plant: also on the sweet 
exudation from the flowers of Paspalum Iwve, a tolerably connnon grass. 
It is by taking advantage of this love for sw eets which the moth possesses 
that we shall probably arrive at one of the most eiTectual ways of pre- 
venting the ravages of the worm, for if we can allure the first moths of 
the season to certain death, we nip the evil in the bud. 

It is my desire to make the investigation thorough and exhaustive, 
and to place the results before the public in a special report to Con- 
gress, since it will be impossible to extend this present report of progress, 
which is but preliminary, without exceeding the hniits which you have 
allowed me in this annual report. When we reflect on the immense 
losses the South has sustained during the best part of a century from 
the ravages of the Cotton-worm and other cotton insects, it is surpris- 
ing that no systematic investigation had before been made by the gov- 
ernment, and now that the investigation has been commenced it is very 
desirable that it be completed in a thorough mangier. This eflbrt to pre- 
vent at least a portion of the vast losses sustained by cotton-growers 
Ixom insect injury is fully appreciated and applauded by the people of 
the South, who certainly need at this time aU the encouragement the 
government can give. 



THE SILK-WOBM: A BRIEF MAIS'UAL OF IInSTEUCTIOInS FOE 
THE PEODUCTIO]Sr OF SILK. 

The following instructions for the production of silk have alrca dy been 
issued in pamphlet form, in smaU edition, to meet the demand made 
upon the depa]:1:ment for the information, and anticipating its ax)peaT- 
ance in the annual report: 

Whatever opinions may be held as to the feasibility or as to the profits 
of silk-culture in this country, the desk'c for information on tlie subject 
and the ambition to embark in the industry evinced by correspoD dents 
of the department demonstrate the fact that there will be no difficulty 
in getting oar people to turn their attention to it. Without going into 
details as to the history of past attempts at silk-culture in Korth Amer- 
ica, it must be obvious to all who thoroughly investigate them that the 
causes of failure have ever been transient ones. They may be summed 
up in the statements that (1) labor has found more profitable avenues of 
employment, an d (2) that there has been no home market for the cocoons. 
At the present time the first statement no longer has force, but the sec- 
ond holds as true now as it ever did. 

As a means of meeting the difficulty, I have urged, and would 
ui'ge, that Congress give to this department the means to purchase, 
erect, and appoint with skilled hands, on the department grounds, 
a smaU filature or reeling estabhshment. In such an establishment 
reelers could be trained, and the cocoons, at first raised from eggs 
distributed by the department, could be Hkillfniiy reeled and dis- 
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posed of to our manufacturers. A market would thus be formed for the 
cocoons raised in difterent parts of the country, and a guarantee be 
given to those who choose to embark in silk-culture that their time would 
not be thrown away. All industries should be encouraged in their 
infancy; and for the first few years, or until the silk industry could be 
considered well established, the cocoons should be paid for at the Euro- 
pean market rate, plus the cost of reeling, which would range from 50 
cents to 75 cents per pound of choked cocoons. This last should be 
looked upon as a premium offered by the government to the raisers, in 
order to stunulate the industry until such time as the reeling might be 
safely left to priva^te enterprise, when government encouragement could 
be withdrawn. 

Meanwhile, and pending Congressional aid, those who desire to raise 
fiiLk- worms in this country for profit have three alternatives, either (1) 
to ship the (3hoked cocoons to Europe, (2) to reel them, or (3) to raise 
eggs and sell these. 

(1) That the children and more feeble persons in a household may find 
profitable employment in raising cocoons to be shipped abroad is proved 
by the case of Mr. E. Fasnach, of Ealeigh, N. C, who has for several 
years been in the habit of thus shipping the cocoons reared by his family. 
He sends in bales, 6 by 5 feet in size, and averagiag about 40 pounds of 
stifled cocoons, for which he has obtained as high as $2.50 per pound 
net, the freight costing only $3 per hundred pounds between Ealeigh 
and MarseiLles. Mr. B. A. Weber, of Eockford, lU., last year raised 40 
pounds of cocoons, and also shipped to Europe through ^Tew York 
brokers; and others have done likewise; but I would advise no one to 
invest capital on this basis. 

(2) Kor would it be safe for individuals to rely on reeling their own 
silk. The art of reeling in modern filatures and with steam appliances 
has been brought to such perfection that the hand-reeler cannot hope 
to produce -a, first-class article. The only way in which sirk-reeling can 
be managed profitably, at present, is where a colony of silk-raisers com- 
bine to put up and operate a common filature, as in the case of the set- 
tlement at SiLkville, Kans,, the colony of French and Italians who 
located at Fayetteville, 0., in 1876, or the Itahan settlement at Yine- 
land, K. J. 

(3) Under existing circumstances, more money has been made by the 
sale of eggs than by either of the other means, and silk-worm growers 
in this country have gradually drifted into this branch of the industry. 
Eggs raised in this country are free from disease, an(,l the fact that as 
high as $6 and $8 per ounce have been paid for them, and that France 
paid in 1876 114,000 francs and in 1877 1,691,400 francs for eggs exported 
fi'om the United States,* is as eloquent in showing the remarkable adapta- 
tion of our country to sillc-cultui'e as that other fact, not generally known, 
that the chief of the French commission to our Centennial confessed 
that there was no silk in France superior to some that was there on ex- 
hibition and grown in ^N'orth Oarohiia. The production of a certain num- 
ber of eggs does not necessarily prevent the production at the same 
time of choked cocoons or reeled silk ; and the pierced cocoons that have 
been used for breedings purposes have also a certain market value, com- 
manding about $1 per pound at Patterson, J. This egg-producing 
branch of the industry can, however, only admit of a limited expansion* 

As a means of indicating the profits in silk-culture I have prepared 
the subsidiary estimates. Optimistic theorists have done much harm in 

* These figur<3s aro on tiie autliority of the Moniteur des Soies for Januiiry 18, 1879; 
"but they may include also those received from Cliina Ihrougii the United States. 
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ttie past by making fabulous calculations as to the profits of silk-culture. 
The figures here given are based on data furnished hy men like Messrs. 
E. Y. Boissiere and L. S. Crozier, of Silkville, Kans., E. Fasnach, of 
Ealeigh, JST. 0., T. Dale, of Patterson, K J., &c., and on the current 
prices as quoted in the Moniteiir des Soies, They are in every sense mod- 
erate estimates, but it must not be forgotten that they do not include 
capital invested in the shape of food-plants. As yet, and until Congress 
gives the necessary encouragement, it were safest for those only to em- 
bark in this culture who already have mulberry trees to use or who 
decide to feed Osage orange. 

FKOFITS OP PKODUCING COCOONS : ESTIMATES FOR TWO ADULTS, OR M AN AND WIFE. 

Average number of eggs per ounce, 40,000. 

Average numb(jr of fresli cocoons per pound, 300. 

Average reduction in weight for choked cocoons, 66 per cent. 

Maximum amount of fresh cocoons from one ounce of eggs, 130 to 140 pounds. 

Allowing for deaths in rearing — 26 per cent, being a large estimate — we thus get, as 
the product of an ounce of eggs. 100 pounds of fresh or 33 pounds of choked cocoons. 

Two adults cau. take charge oi the issue of from 3 to 5, say 4, ounces of eggs, which 
will produce 400 pounds of fresh or 133 pounds of choked cocoons. 

Price per pound of fresh cocoons (1878), 50 cents. 

Four hundred pounds of fresh cocoons, at 50 cents, $200. ^ 

Price per pound of fresh cocoons (1876), 70 cents. 

Four hundred pounds of fresh cocoons, at 70 cents, $280. 

Actual sales in Marseilles. December, 1878, of choked cocoons, 15 francs per kilo- 
gram, or $1.66 per pound, wrdch for 133 pounds choked cocoons would be $220.78. 

Price per pound of choked cocoons (1876), $2.25: 133 pounds of choked cocoons at 
$2.25, $299.25. 

Freight, packing, commissions, and other incidental expenses, say $25, making as 
the return for tlie labor of two persons for six weeks, at the present low prices, 
$195.78. 

Calculating on the basis of $1.50 per pound of choked cocoons, which, as shown 
in the following estimates, a reeling establishment in this country could afford to pay, 
we get approximately the same amount, viz., $199.50. As already stated, the capital 
invested in food for the worms is not included in these estimates, nor is the first cost 
of the ounce of eggs deducted. The silk grower should raise his own "seed," and the 
time required for this purpose is more than compensated for by the time saved in feed- 
ing during the iiist and second ages of the worms, when the whole time of two adults 
ia not required as it is subsequently. 

APPROXIMATE PROFITS OF REELING. 

One pound of reeled silk requires 3f pounds of choked cocoons. 
An expert, can in six days reel 4^ pounds of raw silk. 

Price of best raw silk in French market, 1878 (market very low), $3.50 per pound. 
Nine pounds of raw silk, at $8.50, $76.50. 

The discount for cash, commissions for selling, and transportation would reduce this 
to $65.42. 

To produce 9 pounds of raw silk would require the labor of two reelers for six days, 
at $1 per day, or $12 j adding to this $2.50 for indirect labor, we get $14.50 as the cost 
of labor in reeling 9 pounds. 

Thus the labor to reel 1 pound of raw silk will cost $1.70, or that to reel 1 pound of 
choked cocoons, approximately, 50 cents. 

Deducting the cost of reeling from the $65.42 obtained, we have $50.92 with which 
to buy the necessarj'^ cocoons ; say 33 pounds of choked cocoons for the 9 pounds 
reeled silk. If Tve use $49.50 of this sum for this purpose, it will enable us to pay 
$1.50 per pound for our cocoons and we still have $1.42 as a profit on every 9 pounds 
of raw Kilk manufactured. This, il" vre employed two hundred reelers, would be a 
yearly income of J?7,384. 

It is safe to say that the process of reeling just about doubles the value of the prod- 
uct, and if the silk-raiser can reel his own cocooua he may safely couut on this 
increase of its value, provided it istvell reeled. 

What the actual profits are that accrue to the owners of the hirge filatures in Taras- 
Ron and other parts of South France or Italy, it would be impossible to state without 
having access to the books of the companies. 



218 REPORT OF THE COMMISSIONEJi AG^lCULTtlEE. 



KSTIMATK OF PEOPITS IN RAISING KGGS. 

Average number of eggs in an ounce, 40,000. 

Maximmn number of cocoons from one ounce of eggs, 40,000. 

One-half of these, or 20,000, are females. 

Number of eggs laid by each female, say, 300. 

Quantity of eggs from one ounce, 0,000,000, or 150 ounces. 

Deducting, as probable loss from all causes combined, one-half, we have 75 ounces. 
Price of eggs in Europe, $2 to $5 ; sa^-, $3 per ounce. 
Amount realized on 1 ounce, $225. 

On the basis of the first estimates two adults could take charge of the issue from 
4 ounces of eggs. These would yield the sum of $900, and, even after allowing for the 
first cost of eggs, trays, commission, freight (which is light), extra time and labor 
(say another month), and incidental expenses, it leaves a very excellent return. 

In stucl;'ring tlie above estimates the reader must bear in mind that 
the silk industry, like all industries, will have its ups and downs — ^its 
periods of buoyancy and depression. It is just now going through one 
of these last. Silk -culture never was and never wiU be an exceedingly 
profitable business, but it adds vast wealth to the nations engaged in 
it, for the simple reason that it can be pursued by the humblest and 
poorest^ and requires so little outlay. The question of its establishment 
in the united States is, as I have elsewhere said, a question of adding 
to our own productive resources. There are hundreds of thousands of 
families in the United States to-day who would be most wiUing to add 
a few dollars to their annual income by giving light and easy employ- 
ment for a few months each year to the more aged, to the young, and 
especially to the women of the family, who may have no other means of 
profitably employing their time. 

<^ This holds especially true of the people of the Soutliern States, most 
of which are pre-eminently adapted to silk-culture. The girls of the 
farm, who devote a little time each year to the raising of cocoons, may 
not earn as much as their brothers in the field, but they may earn 
something, and that something represents an increase of income, be- 
cause it provides labor to those members of society who a.t present too 
often have none that is remunerative. ' Further, the raising of a few 
pounds of cocoons each year does not and need not materially interfere 
with the household and other duties that now engage their time, and it 
is by each household raising a few pounds of cocoons that silk- culture 
must, in tlie end, be carried on in this as it has always been in other 
countries. Large rearing establishments seldom pay.'^ 

In what follows there lias been no attempt to give a detailed treatise 
on the silk industry. It has been the endeavor rather to convey the 
more important information required for beginners. The few quotations 
are from the writer's fourth report on the insects of Missouri (1871), and 
it is hoped that, by the aid of a closing glossary of the few unavoidable 
technical terms that are used, the language will bo clear to all. 

NATURE OF THE SILK-WOEM. 

The silk- worm proper, or that which supplies the ordinary silk of com- 
merce, is the larva of a small moth known to scientific men as Sericaria 
mori. It i s often i}oi)ularly characterized as the Mulberry Silk- worm. Its 
pj^fcce among insects is with the Lepidoptera^ or Scaly- winged insects, 
family Bomhyoidw^ or Spinners. There are several closely allied species, 
which spin siUi of dlfierent qualities, none of which, however, unite 
strength and fineness in the same admirable proi)ortions as does that of 
the mulberry species. The latter has, moreover, acquired many useful 
peculiarities duiing the long centuries of cultivation it has undergonei, 
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It has in fact become a true domesticated animal. The quahty which 
man has endeavored to select in breeding tliis insect is, of course, tha.t of 
silk-producing", and hence we find that, wlien we compare it with its wild 
relations, the cocoon is vastly disi)ropoitionate to the size of the w orm 
which makes it or the moth that issues from it. Other pecuharities 
have incidentally appeared, and the great number of varieties or. races 
of the silk-worm almost equals those of the domestic dog. The white 
color of the species, its seeming want of all desire to escape as long as 
it is kept supplied vath leaves, and the loss of the power of flight on the 
part of the moth, are all undoubtedly the result of domestication. From 
these facts, and particularly from that of the great variation within spe- 
cific limits to which the insect is subject, it w^ll be evident to all that the 
following remarks upon the nature of the silk- worm must necessarily be 
very general in their character. 

The silk-worm exists in four states — egg, larva, chrysalis, and adult 
or imago — which we will briefly describe. 

DIFFERENT STATES OE STAGES OF THE SILK-Vt^ORM. 

The egg. — The egg of the silk- worm moth is called by silk-raisers the 
"seed.'' It is nearly round, slightly flattened, and in size resembles a 
turnip-seed. Its color when first deposited is yellow, and this color it 
retains if un impregnated. If impregnated, however, it soon acquires a 
gray, slate, lilac, violet or even dark green hue, according to variety or 
breed. It also becomes indented. When diseased it assumes a still 
darker and dull tint. With some varieties it is fastened to the substance 
upon which it is deposited by a gummy secretion of the moth produced 
in the act of ovipositing. Other varieties, however, among which may 
be mentioned the Adrianople whites and the yellow^s from Il^^ouka, in the 
Caucasus, ha^^e not this natural gum. As the hatching point approaches, 
the egg becom cs lighter in color, which is due to the fact that its fluid 
contents become concentrated, as it were, into the central, forming worm, 
leaving an intervening space between it and the shell, which is semi- 
transparent. Just before hatching, the worm withm becoming more 
active, a slight clicking sound is frequently heard, which sound is, how- 
ever, common to the eggs of many other msects. After the worm has 
made its exit by gnawing a hole through one side of the shell, this last 
becomes quite white. Each female produces on an. average from tliree 
to four hundred eggs, and one ounce of eggs contains about 40,000 in- 
dividuals. It has been noticed that tlie color of the albuminous fluid of 
tbjB egg corresponds to that of the cocoon, so that when the fluid is white 
the cocoon produced is also white, and when y ellow the cocoon again 
corresponds. 

The Laeva oe Worm (PL I, Fig. 1). — The worm goes through from 
three to four molts or sicknesses, the la.tter being the normal number. 
The periods between these different molts are called " ages,'^ there being 
five of these ages including the first from the hatching and the last from 
the fourth molt to the spinning period. The time between each of these 
molts is usually divided as follows: The first period occupies from five 
to six days, the second but four or five, the third about five, the fourth 
from five to six, and the fifth from eight to ten. These periods are not 
exact, but simply proportionate. The time from the hatching to the 
spinning of the cocoons may, and does, vary all the way firom thirty to 
forty days, depending upon the race of the worm, the quahty of the 
food, mode of feeding, temperature, &c. } but the same relative propor- 
tion oi tiixie bet'ween molts usually holds true. 
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The color of the newly hatched worm is black or dark gray, and it is 
covered with long stiff hairs, which, upon close examination, will be 
found to spring from pale-colored tubercles. Different shades of dark 
gray will, however, be found among worms hatching from the same 
batch of eggs. The hairs and tubercles are not noticeable after the first 
molt, and the worm gradually gets lighter and lighter until, in the last age, 
it is of a cream- white color. WTien full grown it presents the appear- 
ance of Fig. 1, P]. I. It never becomes entirely smooth, however, as 
there are short hairs along the sides, and very minute ones, not notice 
able with the unaided eye, aU over the body. 

The preparation for each molt requires from two to three days of fast- 
ing and rest, during which time the worm attaches itself firmly by the 
abdominal prolegs (the 8 non-articulated legs under the 6th, 7th, 8th and 
9th segments of the body, called prolegs in contradistinction to the 6 
articulated true legs under the 1st, 2d, and 3d segments), and holds up 
the fore part of the body, and sometimes the tail. In front of the first 
joint a dark triangular spot is at this time noticeable, indicating the 
growth of the new head 5 and when the term of '^sickness" is over the 
worm casts its old integument, rests a short time to recover strength, 
and then, freshened, supple, and hungry, goes to work feeding vora- 
ciously to compensate for lost time. This so-called *^ sickness" which 
preceded the molt, was, in its turn, preceded by a most voracious appe- 
tite which served to stretch the skin. In the operation of molting the 
new head is first disengaged firom the old skin, which is then gradually 
worked bacjk from segment to segment until entirely cast off^. If the 
worm is feeble, or has met with any misforture, the shriveled skin may 
remain on the end of the body, being held by the anal horn; in which 
ease the indvidual usually perishes in the course of time. It has been 
usually estimated that the worm in its growth consumes its own weight 
of leaves every day it feeds ; but this is only an approximation. Yet it 
is certain that during the last few days before commencing to spin, it 
consumes more than during the whole of its previous worm existence. 
It is a curious fact, first noted by Qaatrefages, that the color of the ab- 
dominal prolegs at this time corresponds with the color of the silk. 

Having attained full gi'owth the worm is ready to spin up. It shrinks 
somewhat in size, voids most of the excrement remaining in the alimen- 
tary canal ; acquires a clear, translucent, often pinkish or amber-colored 
hue 5 becomes restless ; ceases to feed, and throws out silken threads. 
The silk is elaborated in a fluid condition in two long, slender, convo- 
luted vessels, one upon each side of the alimentary canal. As these 
vessels approach the head they become less convoluted and more slen- 
der, and finally unite within the spinneret from which the silk issues in 
a glutinous state and apparently in a single thread. The glutinous 
liquid which combines the two, and which hardens immediately on ex- 
posure to the air, may, however, be dissolved in waim water. The worm 
usually consumes from tliree to five days in the construction of the 
cocoon, and then passes, in three days more, by a final molt, into the 
chrysalis state. 

The Cocoon (PI. I, Fig. 2). — The cocoon consists of an outer lining 
of loose silk, known as floss/' which is used for carding, and is si>un 
by the worm in first getting its bearings. The amount of this loose 
silk varies in different breeds. The inner cocoon is tough, strong, and 
compact, composed of a firm, continuous thread, which is, however, not 
wound in concentric circles as might be suj)p6sed, but irregularly, in 
short figure of 8 loops, first in one place and then in another, so that in 
reeling several yards of silk may be taken off' without the cocoon turn- 
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feog round. In form the cocoon is usually oval, and in color yellowish, 
but in both these features it varies greatly, being either pure silvery- 
white, cream or carneous, green, and even roseate, and very often con- 
stricted in the middle. It has always been considered possible to dis- 
tinguish the sex of the contained insect from the general shape of the 
cocoon, those containing males being slender, depressed in the middle, 
and pointed at both ends, while the female cocoons are of a larger size 
and rounder form, and resemble in shape a hen's egg with equal ends. 
Mr. Crozier, however, emphatically denies this, and thinks it ^^next to 
impossible for the smartest connoisseur not to be mistaken." 

The Chrysaxis.— The chrysalis is a brown, oval body, considerably 
less in size than the fuU-grown worm. In the external integument may 
be traced folds corresponding with the abdominal rings, the wings folded 
over the breast, the antennte, and the eyes of the inclosed insect — the 
fixture moth. At the posterior end of the chrysalis, pushed closely up 
to the wall of the cocoon, is the last larval skin, compressed into a dry 
wad of wrinkled integument. The chrysalis state continues for from two 
to three weeks, when the skin bursts and the moth emerges. 

The Moth: (PI. I, Fig. 3).— With no jaws, and confined within the 
narrow space of the cocoon, the moth finds some difficulty in-^ escaping. 
For this purpose it is provided, in two glands near the obsolete mouth, 
with a strongly alkaline liquid secretion, with which it moistens the end 
of the cocoon and dissolves the hard gummy lining. Then, by a forward 
and backward motion, the prisoner, with crimped and damp wings, 
gradually forces its way out, and when once out the wings soon expand 
and dry. Tlie silken threads are simply pushed aside, but enough of 
them get broken in the process to render the cocoons fi?om which the 
moths escape comparatively useless for reeling. The moth is of a cream 
color, with more or less distinct brownish markings across the wings, 
as in Fig. 3. The males have broader antennae or feelers than the 
females, and may by this feature at once be distinguished. Neither sex 
flies, but the male is more active than the female. They couple soon 
after issuing, and in a short time the female begins depositing her eggs, 
whether they have been impregnated or not. Very rarely the unimpreg- 
nated egg has been observed to develop. 

ENEMIES AND DISEASES. 

As regards the enemies of the silk-worm but little need be said. It 
has been generally supposed that no true parasite wiU attack it, but in 
China and Japan great numbers of the worms are killed by a disease 
known as " nji,'' which is undoubtedly produced by the larva of some 
insect parasite. Several diseases of a fungoid or epizootic nature, and 
several maladies which have not been sufficiently characterized to enable 
us to determine their nature, are common to this worm. One of these 
diseases, called muscardine^ has been more or less destructive in Europe 
for many years. It is of precisely the same nature as the fungus (Em- 
pusa muscce)^ which so fi?equently kills the common house-fly, and which 
sheds a, halo of spores, readily seen upon the window-pane, around its 
victim. 

A worm, about to die of this disease, becomes languid, and the pulsa- 
tions of the dorsal vessel or heart become insensible. It suddenly dies, 
and in a few hours becomes stiff, rigid, and discolored; and finally, in 
abou-t a day, a white i)owder or efflorescence manifests itself, and soon 
entirely covers the body, developing most rapidly in a warm, humid at- 
mosphere, l!^ o outward signs indicate the first stage of the disease, and 
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thougli it attacks worms of all ages, it is by far the most fatal in the 
fifth or last age or stage, just before the transformation. 

" This disease was proved by Bassi to be due to the development of 
a fiiiigus ( Botrytis Bassiana J in the body of the worm. It is certainly 
infectious, the spores^ when they come in contact with the body of the 
worm, germinating and sending forth filaments which penetrate the 
skill, and upon reaching the internal parts give off minute floating 
corpuscles, which eventually spore in the efflorescent manner described. 
Yet most sQk-AVorm raisers, including such good authorities as E. F, 
Gu6rin-Meneville and Eugene Eobert,* who at first implicitly believed 
in the fungus origin of this disease, now consider that the Botrytis is 
only the ultimate symptom — ^the termination of it. At the same time 
they freely admit that the disease may be contracted by the Botrytis 
spores coming in contact with worms predisposed by unfavorable condi- 
tions to their influence. Such a view implies the contradictory belief 
that the disease may or may not be the result of the fungus; and those 
who consider the fungus as the sole cause certainly have the advantage 
of consistency." Dr. Carx^enter, of microscopic fame, believes in the 
fungus origin of the disease, and thinks it entirely caused by floating 
spores being carried in at the spiracles or breathing orifices of the worm 
and germinating in the interior of the body. 

Whichever view be held, it appears very clear that no remedies are 
known, but that care in procuring good eggs, care in rearing the worms, 
good leaves^ pure, even-temperatured atmosphere, and cleanliness, are 
checks to the disease. The drawers and other objects with which the 
diseased woims may have been in contact should be purified by fumi- 
gations of sulxjhurous acid (SO2), produced by mixing bisulphite of 
soda with any strong acid, or, better still, by subjecting them to a car- 
bolic-acid spray from an atomizer. In this way all fungus spores will 
be deslToyed. In fact it will be well to wash off the trays or shelves 
once in a while with diluted carbolic acid, as a sure preventive. It is 
the best disinfectant known to science. The cheapest kinds may be 
used with the same efficacy as the more expensive. 

Another disease, known as pShriney has proved extremely fatal in 
Southern Europe, and for twenty years has almost paralyzed silk-cult- 
ure in France. It is a disease which, in its nature and action, except 
in being hereditary, bears a striking analogy to cholera among men. 
The worms affected hj pebrine grow unequally, become languid, lose 
appetite, and often manifest discolored spots upon the skin. They die 
at aU ages, but, as in mimardinej the mortality is greatest in the last 
age. The real nature of this malady was for a long time unknown. In 
1849, M. Gu6rin-Meneville first noticed floating corpuscles in the bodies 
of the diseased worms. These corpuscles were supposed by him to be 
endowed with independent life, but their motion was afterwards shown 
by EiLippi to depend on what is known as the Erownian motion, and 
they are now kuown either by the name of panliistopliyton^ first given 
them by Lebret, or by that of psorospermiw. They fill the sUk canals, 
invade the intestines, and spread throughout the tissues of the animal 
in aU its different states ; and though it was for a long time a mooted 
question as to whether they were the true cause or the mere result of 
the disease, the praiseworthy researches of Pasteur have demonstrated 
that pebrine is entirely dependent upon the presence and multiplication 
of these corpuscles. He has analyzed the disease so clearly that not 
only do we see its nature, but are able to point out the remedy. The 
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"disease is both contagious and infectious, because the corpuscles which 
have been passed with the excrement or with other secretions of dis- 
eased worms have been taken into the alimentary canal of healthy ones 
in devouring the soiled leaves, and because it may be iuoculated by 
wounds inilicted by the claws. It is hereditaiy on the mother's side, 
because the moth may haA^e the germ of the disease and yet oviposit. 
Indeed, the eggs may bo affected and yet look fair and good, the mi- 
croscopic psorospermiw not beiug visible, so that the only true test of 
disease or health is an examination of the parent moth 5 and by killing 
off all infected moths the disease can be controlled. 

" Both the diseases mentioned are, therefore, in the strict sense of the 
word, snk-woim plagues 5 the one of a fungTis and the other of an epi- 
zootic nature. Each may become epidemic when the conditions are fa- 
vorable for the undue multiplication of the minute organisms which 
produce them, or when the checks to the increase of such organisms are 
removed by carlessness or ignorance.'' Cleanliness and purification are 
absolutely necessary in treating both these diseases, and in pebrine care 
must be taken to see that the eggs are sound by a microscopic examina- 
tion of the moths. This may be done after the eggs are laid, and if the 
corpuscles be found in the mother, her eggs should be discarded. 

Silk-worms are subject to other diseases, but none of them have ever 
acquired the importance of those described. What is caUed gaUine by 
older authors is but a mild phase oi pebrine. The worms are apt to be 
purged by un\rholesome leaves ; too great heat makes them sickly 5 or 
they may become yellow, limp, and die of a malady caUed grasserie or 
jaundice, which is almost sure to appear in large broods, and which is very 
common in those reared in this country. When the worms die from 
being unable to molt they are called lusettes, and such cases are most 
abundant at the fourth molt. All these diSerent ailments, and others 
not mentioned, have received names, some local, others more general ; 
but none of them warrant further notice here, as they are not likely to 
become very troublesome if proper attention and care be given to the 
worms. 

VARIETIES OR RACES. 

As before stated, domestication has had the effect of producing nu- 
merous varieties of the siLk-worm, every different climate into which it 
has been carried having i^roduced either some changes in the quahty of 
the silk, or the shape or color of the cocoons, or else altered the habits 
of the worm. 

Some varieties produce but one brood in a year, no matter how the eggs 
are manipulated ; such are known as Annuals. Others, known as BivoU 
tinSj hatch twice in the course of the year 5 the first time, as with the An- 
nuals, in Ax^ril or May, and the second, eight or ten days after the eggs 
are laid by the first brood. The eggs of the second brood only are 
kept for the next year's crop, as those of the first brood always either 
hatch or die soon after being laid. The Trevoltms produce three annual 
generations. There are also QuaclrivoUins^ and, in Bengal, a variety 
known as Bacey^ which is said to produce eight generations in the course 
of a year. Some varieties molt but three times instead of four, espe- 
cially in warm countries and with Trevoltins. Exi:>eriments, taking into 
consideration the size of the cocoon, quality of silk, time occupied, 
hardiness, quantity of leaves required, etc., have proved the annuals 
to be more profitable than any of the polyvoltins, although Bivoltins 
are often reared ; and Mr. Alfred Brewster, of San Gabriel, Cal., says 
that he found a green Japanese variety of these last more hardy than 
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the Chinese Annuals. Yarieties are also known by the color of the 
cocoons they produce, as greens, or whites, or yellows, and also by the 
country in which they flourish. The white silk is the most valuable 
in commerce, but the races producing yellow, cream-colored, or flesh- 
colored cocoons are generally considered to be the most vigorous, No 
classification of varieties can be attempted, as individuals of the same 
breed exported to a dozen different localities would, in all probability, 
soon present a dozen varieties. The three most marked and noted 
European varieties are the Milanese (Italian) breed, producing fine 
small yellow cocoons; the Ardeche (French) producing large yeUow 
cocoons, and the Brousse (Turkish) producing large white cocoons of 
the best quality in Europe. Owing to the fearful prevalence of pebrine 
among the French and Italian races for fifteen or twenty years back, the 
Japanese Annuals have come into favor. The eggs are bought at Yoko- 
hama in September, and shipped during the winter. There are two 
principal varieties in use, the one producing white and the other green- 
ish cocoons, and known respectively as the white Japanese and the 
green Japanese Annuals. These cocoons are by no means large, but the 
pods are solid and firm, and yield an abundance of siLk. They are 
about of a size, and both varieties are almost always constricted in the 
middle (PI. II, Fig. 4, c gi^een, d white). Another valuable race is the 
white Chinese Annual (PI. II, Fig. 4, 6), which much resembles the white 
Japanese, but is not as generally constricted. Plate II, Fig. 4, a and h 
represent, respectively, white and yellow French Annuals, 

WINTERING AND HATCHING THE EGGS. 

We have already seen the importance of getting healthy eggs, ire© 
from hereditary disease, and of good and valuable races. There is little 
danger of premature hatching until December, but from that time on, 
the eggs should be kept in a cool, dry room in tin boxes to prevent the 
ravages of rats and mice. They are most safely stored in a dry cellar, 
where the temperature rarely sinks below the freezing point, and they 
should be occasionally looked at to make sure that they are not aflected 
by mold. If, at any time, mold be perceived upon them it should be at 
once rubb(5d or brushed off, and the atmosphere made drier. If the tin 
boxes be perforated on two sides and the perforations covered with fine 
wire gauze, the chances of injury wiU be reduced to a minimum. 

The egg's may also, whether on cards or loose,^ be tied up in smaU 
bags and hung to the ceiling of the cold room. The string of the bag 
should be passed through a bottle neck or a piece of tin to prevent injury 
from rats and mice. The temperature should never be allowed to rise 
above 40^ F., but may be allowed to sink below freezing x>oint without 
mjury. Indeed, eggs sent from one country to another are usually 
packed in ice. They should be kept at a low temperature until the Mul- 
berry leaves are well started in the spring, and great care mujst be taken 
as the weather grows warmer to prevent hatching before their food is 
ready for them, since both the Mulberry and Osage orange are rather 
late in leaiing out. One great object should be, in fact, to have them 
all kept back, as the tendency in our climate is to premature hatching. 
Another object should be to have them hatch uniformly, and this is best 
attained by keeping together those laid at one and the same time, and 
by \vinteriQg them, as already recommended, in cellars that are cool 
enough to prevent any embryonic development. They should then, ais 



* For explanation see what foUows under egg-laying. 
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soon as the leaves of their food-plant has commenced to put forth, be 
placed in trays and brought into a well-aired room where the tempera- 
ture averages about 75° F. If they have been wintered adhering to the 
cloth on which they were laid, all that is necessary to do is to spread 
this same cloth over the bottom of a tray. If, on the contrary, they have 
been wintered in the loose condition, they must be uniformly sifted or 
spread over sheets of cloth or paper. The temperature should be kept 
uniform, and a smaU stove in the hatching-room will prove very val- 
uable in providing this uniformity. The heat of the room may be in 
creased about 2P each day, and if the eggs have been well kept back 
during the winter, they will begin to hatch under such treatment on the 
fifth or sixth day. By no means must the eggs be exposed to the sun's 
rays, which would kill them in a very short time. As the time of hatch- 
ing approaches, the eggs grow hghter in color, and then the atmos- 
phere must be kept moist artificially by sprinkling the floor, or other- 
wise, in order to enable the worms to eat through the egg-sheU more 
easily. They also appear iresher and more vigorous with due amount 
of moisture. 

FBEDINa AJSfD EEARING THE WORMS. 

The room iti which the rearing is to be done should be so arranged 

that it can be thoroughly and easily ventilated, and warmed if desirable. 
A northeast exposure is the best, and bmldings erected for the express 
purpose should, of course, combine these requisites. If but few worms 
are to be reared, all the operations can be performed in trays upon tables, 
but iu large establishments the room is arranged with deep and numer- 
ous shelves, from 4 to 8 feet deep and 2 feet 6 inches apart. AU wood, 
however, should be well seasoned, as green wood seems to be iojurious 
to the health of the worms. When the eggs are about to hatch, mosquito- 
netting or perforated paper shoidd be laid over them Lightly. Upon this 
can be evenly spread freshly-plucked leaves or buds. The worms wiQ 
rise through the meshes of the net or the holes in the paper and cluster 
upon the leaves, when the whole net can easily be moved. In tidsmov- 
iag, paper has the advantage over the netting, in that it is stiffer and 
does not lump the worms together in the middle. They ma.y now be 
spread upon the shelves or trays, care being taken to give them plenty 
of space, as they grow rapidly. Each day's hatching should be kept 
separate m. order that the worms may be of a uniform size, and go through 
their different moltiugs or sicknesses with regularity and uniformity ; 
and aU eggs not hatched after the fourth day from the appearance of 
the first should be thrown away, as they will be found to contain inferior, 
weakly, or sickly worms. It is calculated that one ounce of eggs of a 
good race will produce 100 pounds of fresh cocoons ; while for every 
additional ounce the percentage is reduced if the worms are all raised 
together, until for 20 ounces the average does not exceed 25 pounds of 
cocoons per ounce. Such is the general experience throughout France, 
according to Gu^rin-Meneville, and it shows the importance of keepiug 
them in smaU broods, or of rearing on a moderate scale. 

The young worms may be removed from place to place by means of a 
small camePs-hatr brush, but should be handled as little as possible. The 
best mode of feeding and caring for them is by continuing the use ot 
the feeding-net first mentioned. As the worms increase in size the net 
must have larger meshes, and if it should be used e V' cry time fresh food 
is furnished, it will save a large amount of time and care. It entirely 
obviates the necessity of handling the vrorms, and enables tiie person 
15 A.aR 
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having charge of them to keep them thoronghly clean ; for, T^^hile they 
pass up through the net to take their ii-esh tbod, their excrement drops 
through it and is always taken up with the old litter beneath. It also 
acts as a detective of disease; for such worms as are injured, feeble, or 
sickly, usually fliil to mount through the meshcB and should be carried 
off and destroyed with the refuse in the old net below. Tlus placing on 
of the new net and carrying awaj' of the old is suc^h a great conven- 
ience and time-saver that in France, for many years, paper stamped 
by machinery with holes of dilTereni: sizes, suited to the dlilerent stages 
of the worms, has been used, The paper has the advantage of cheap- 
ness and stiifiiess, but a discussion as to the best material is unneces- 
sary here, the aim being to enforce the principle of the progressive rise 
of the worms. Details will suggest themselves to the operator. 

Where the nets are not nsed, there is an ad^ antage in feeding th© 
worms upon leat-covered twigs and branches, because these last allow a 
fi?ee passage of air, and the leaves keep fresh a longer time than when 
plucked. In this feeding with branches consists the whole secret of the 
California system, so much praised and advocated by M. L. Prevost. 
The proper stamped paper not being easily obtained in this country, 
mosquito-netting will be found a very fair substitute while the worms 
are young, and when they are larger I have found thin slats of some 
non-resinous and welbseasoned wood, tacked ia parallel liaes to a frame 
just large enough to set in the trays, very serviceable and convenient — 
small square blocks of similar wood being used at the corners of the 
tray to support, the frame while the worms are passing up through it. 
Coarse tmne-netting stretched over a similar irame will answer the 
same purj)ose, but wire-netting is less useful, as the worms dislike the 
smooth metal. 

Where branches, and not leaves, are fed, the Osage orange has the 
advantage of Mulberry, as its spines prevent too close settliag or pack- 
ing, and thus insure ventilation. It is recommended by many to feed 
the worms while in their first age, and consequently weak and tender, 
leaves that have been cut up or hashed, in order to give them more 
edges to eat upon and to make less work for them. This, however, is 
hardly necjessary with Annuals, although it is quite generally practiced 
in France. With the second brood of Bivoltins it might be advisable, 
inasmuch as the leaves at the season of the year when they appear, have 
attained their fuU growth and are a little tough for the newly hatched 
individuals. In the spring, however, the leaves are small and tender, 
and nature has provided the young worms with sufficiently strong jaws 
to cut theia. 

Many rules haA^e been laid down as to regiHaiity of feeding, and much 
stress has been put upon it by some writtTS, most advising four meals a 
day at regular intervals, while a given number of meals between molts 
has also been urged 5 but such definite rules are of but httle avail, as so 
much depends upon circumstances and conditions. The food should, in 
fact, be renewed whenever the leaves have been devoured, or whenever 
they have become ia the least dry, which, of course, takes place much 
quicker when young and tender than when mature. This also is an 
objection to the use of the hashed leaves, as, of couise, they would dry 
very quickly. The worms eat most freely early in the morning and late 
at night, and it wonld be weU to renew the leaves abundantl^^ between 
6 and G a. m. and between 10 and 11 p. m. One or two additional meals 
should be given during the day, according as the worms may seem to 
need them. Great care should be taken to pick the leaves for the early 
morning meal the evening before, as when picked and fed with the ^^w 
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upon them tiiey are more apt to induce disease. Indeed, the rule slioiiid 
be laid down, never feed wet or damp leaves to yonr worms. In case 
they are picked during a rain, they should be thoroughly dried before 
being fed; and on the approach of a storm it is always well to lay in a 
stocky which should be kept from heating by occasional stiiTing. Care 
should also be taken to spread the leaves evenly, so that all may feed 
alike. During this first and most delicate age the worm requires much 
care and watching. 

As the fifth or sixth day approaches, signs of the first molt begin to 
be noticed. The worm begins to lose appetite and grow more shiny^ and 
Boon the darit spot already described appears above the head. Feeding 
should now cease, and the shelves or trays should be made as clean as 
possible. Some will undoubtedly undergo the shedding of the skin much 
more easily and quickly than others, but no feed should be given to these 
forward individuals until nearly all have completed the molt. This 
serves to keep the batch together, and the first ones will wait ono or 
even two days without injury from want of food. It is, however, un- 
necessary to wait for all, as there will always be some few which remain 
sick after the great majority have cast their skuis. These should either 
be set aside and kept separate, or destroyed, as they are usuaUy the 
most feeble and most iuclined to disease otherwise, the batch will grow 
more and more irregular in their moltiugs and the diseased worms will 
contaminate the healthy ones. It is really doubtful whether the silk 
raised from these weak individuals wiQ pay for the trouble of rearing 
them separately, and it wUl be better perhaps to destroy them. The 
importance of keeping each batch together, and of causing the woims to 
molt simultaneously, cannot be too much insisted upon as a means of 
saving time. 

As soon as the great majority have molted they should be copiously 
fed, and, as tliey grow very rapidly after each molt, and as they must 
always be allowed plenty of room, it will probably become necessary to 
divide the batch, and this is readily done at any meal by removing the 
net when about half of the worms have risen and replacing it by an 
additional one.. The space allotted to each batch should, of course, be 
increased proportionately with the growth of the worms. The same 
precautions should be observed in the three succeeding molts as ia this 
first one. 

As regards the temperature of the reariug-room, great care should be 
taken to avoid all sudden changes from warm to cold, or vice versa, A 
mean temperature of 75^ or 80^ F. will usually bring the worms to the 
spinniug-point in the course of 35 days after hatching, but the rapidity 
of development depends upon a variety of other causes, such as quahty 
of leaf, race of ^Torm, &c. If it can be prevented, the temperature should 
not be permitted to rise very much above 80"^, and it is for this reason 
that a room with a northern or northeastern exposure was recommended 
as preferable to any other. The air should be kept pure allt)f the time, 
and arrangements should be made to secure a good circulation. Great 
care should be taken to guard against the incursions of ants and other 
predaceous insects, which would make sad havoc among the worms were 
they allowed an entrance j and all through the existence of the insect, 
from the egg to the moth, rats and mice are on the watch for a chance 
to get at them, and are to be feared almost as much as any other enemy 
the silk-worm has. 

The second and third casting of the skin take place with but Httle 
more difficulty than the first, but the fourth is more laborious, and the 
worms not oidy take more time in undergoing it, but more often perisli 
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in the act., At this molt it is perhaps better to give the more forward 
individuals a light feed as soon as they have completed the change, in- 
asmuch as it is the last molt and but little is to be gained by the retar- 
dation, whereas it is important to feed them all that they will eat, since 
much of the nutriment given during the last age goes for the elaboration 
of the silk. At each successive molt the color of the worm has been 
gradually whitening, until it is now of a decided cream color. Some 
breeds, however, remain dark, and occasionally there is an individual 
with zebra-like markings. During these last few days the worms require 
the greatest care and attention. All excrement and litter must be often 
removed, and the sickly and diseased ones watched for and removed 
from the rest. The quantity of leaves which they devour in this fifth 
age is something enormous^and the feeding will keep the attendant 
busily employed. 

Summed up, the requisites to successful silk- worm raising are : 1st. 
Uniformity of age in the individuals of the same tray, so as to insure 
their molting simultaneously. 2d. IJo intermission in the supply of 
fresh food, except during the molting periods. 3d. Plenty of room so that 
the worms may not too closely crowd each other. 4th. Fresh air and as 
uniform temperature as possible. 6th. Cleanliness. The last three are 
particularly necessary during the fourth and fifth ages. While smalL 
the frass, dung, and detritus dry rapidly, and may (though they should 
not) be left for several days in a tray with impunity, but he who allows 
his trays to go uncleaned far more than a day during the ages mentioned 
will siiffer in the disease and mortality of his worms just as they are 
reaching the spinning-point. 

PREPARATION FOR SPINNING. 

With eight or ten days of busy feeding, after the last molt, the worms, 
as we have learned before, wiU begin to lose appetite, shrink in size, 
become restless, and throw out silk, and the arches for the spinning of 
the cocoons must now be prepared. These can be made of twigs of 
different trees, two or three feet long, set up upon the shelves over the 
worms, and made to interlock in the form of an arch above them. 
Interlace these twigs with broom-com, hemlock, or other weU-dried 
brush. The feet of each arch should be only about a foot apart. The 
temperature of the room should now be kept above 80^, as the silk does 
not flow so freely in a cool atmosphere. The worms will immediately 
mount into the branches and commence to spin their cocoons. They 
will not all, however, mount at the same time, and those which are more 
tardy should be fed often, but in small quantities at a time, in order to 
economize the leaves, as almost every moment some few will quit and 
mount. There will always be a few which altogether fail to mount, and 
prefer to spin in their trays. It is best, therefore, after the bulk have 
mounted, to remove the trays and lay brush carefully over them. The 
fact that the worms already mounted make a final discharge of soft and 
semi-fluid excrement before beginning to spin makes this separation 
necessary, as otherwise the cocoons of the lower ones would be badly 
soiled. As the worms begin to spin they should be carefully watched, 
to guard against two or three of them making what is called a double 
or treble cocoon, which would be unfit for reeling purposes. When- 
ever one worm is about to spin up too near another, it should be care- 
fully removed to another part of the arch. In two or three days the 
spinning will have been completed, and in sis or seven the chrysalis will 
be formed. 
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GATHERINa THE COCOONS. 

Eight days from the time the spinning commenced it will be time to 
gather the cocoons. The arches should be carefully taken apart, and 
the spotted or stained cocoons first removed and laid aside. Care should 
be taken not to stain the clean ones with the black fluids of such worms 
as may have died and become putrid, for there are always a few of these 
in every cocoonery. The outer cocoons of loose or floss silk are then 
torn from the inner cocoons or pods, and the latter separated according 
to color, weight and firmness of texture j those which best resist pressure 
indicating that the worm has best accomphshed its work. Too much care 
cannot be taken to remove the soft or imperfect cocoons, as if mixed with 
the firm ones, they would be crushed and soil the others with their con- 
tents. The very best of the firm cocoons are now to be chosen as seed for 
the next year, unless the raiser prefers buying his eggs to the trouble of 
caring for the moths and keeping the eggs through the winter. Eggs 
bought from large establishments are, however, apt to be untrustworthy, 
and it is well for all silk-raisers to provide their own seed. These co- 
coons should be chosen for their firmness, and the fineness and color of 
the silk, rather than for their size. Mr. Crozier says: ^^If white, take 
them ot the purest white, neither soft nor satin-like; if yellow, give the 
preference to the straw-colored, which are the most sought after j and, 
last, if they are the green of Japan, the greener they are, of a dark, 
sharp color, very glossy, the better is the quahty of the thread. Dis- 
card the pale shades in the last breed." If there are any double or 
treble cocoons in the batch, of the right color, quality, and consistency, 
they should be used before the others, as they are just as good for breed- 
ing purposes, though unfit for reeling. In estimating the quantity that 
wiU be required, the foUowing figures wiU be of use : The general esti- 
mate is always made of 40,000 eggs to the ounce, and also that each 
female lays from 300 to 400 eggs. Taking the higher estimate, it will 
require only 100 females to lay an ounce of eggs ; taking the lower, it 
will require 133. It will, therefore, not be safe to take fewer than 200 
cocoons, half males and half females, if an ounce of seed is desired, and 
from that to 225 would be safer. "SYhile it may not always be possible 
to determine the sex of the cocoons by their shape, we may approxi- 
mately separate them by weighing. The whole quantity set aside for 
breeding purposes is first weighed in order to get the average, and then 
each one is weighed separately, and all above the average may be pretty 
accurately considered females and aU below it males. These breeding 
cocoons should now be either pasted upon card-board on their sides, or 
strung upon a string, great care being taken to run the needle through 
the silk only and not deep enough to injure the chrysalis, the object 
being in both cases to secure the cocoon so that the moth can the more 
readily make its escape. They can be laid aside in a rat-proof place to 
await the appearance of the moths, and in the mean time the other co- 
coons should be taken care of. 

OHoklNa THE CHRYSALIS. 

In most silk-producing countries the parties who raise the cocoons sell 
them to the reehng establishments before suflbcation is necessary, as 
these establishments have better facilities for this work than are to be 
found in private families. If, however, the reeling is done by the raiser, 
or some time must elapse before the cocoons can be sent to a reeling 
estabUshment, some means must be used to kQl the contained chiysalis 
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before the cocoon is injured for reeling purposes by tlie egress of the 
moth. This can be done by stifling them with steam or choking them 
by dry heat. Steaming is the surest, quickest, and best method, if the 
facilities are at hand : it can be done at any steam mill. The cocoons 
are laid upon shelves in a tightly sealed box and the steam is turned 
in. Twenty minutes will suffice to do the required work, and the co- 
coons are then dried in the sun. The dry-heat method occupies a much 
longer time. The cocoons are placed in shallow baskets and slipped 
on ii'on drawers into an oven which is kept heated to a temperature 
of about 200^ Fah. This should not be increased for fear of burning 
the silk. This operation lasts from two to twenty-four hours. A cer- 
tain humming noise continues so long as there is any life^ and its cessa- 
tion is an indication that the chrysalides are all dead. Wliere the chok- 
ing is well done there is little loss, only about one per cent, of the 
cocoons bursting at the ends. After choking in this manner, the 
cocoons should be strewn upon long wooden shelves, in the shade, with 
plenty of air, and, for the first few days, frequently stirred. After re- 
maining on these shelves for about two months, with occasional stir- 
rings, the chrysalides become quite dry and the cocoons will preserve 
indefinitely. They are, however, still subject to the attacks of rats and 
mice, and the little beetles known as ^'museum, pests," belonging to the 
genera Dermestes and Antlirennsj are attracted by the dead chrysalis 
within and will penetrate the cocoon, injuring it for reeling purposes. 
In the warm Southern States the dry-heat choking can be accomj)lished 
by simple exposure to the sun. This was done by M. L. Prevost in 
Southern Califomia, and is practised habitually by Mr. Crozier in Silk- 
ville, Kans., who says : ^^Here the cocoons need ouly to be fully exposed 
to the rays of the sun, fii-om nine o'clock in the morning until four o'clock 
in the afternoon. Two or three days of such exposure are sufacient. 
But, as soraetimes strong wind can annihilate the effect of the sun's 
warmth, it is good to have for that purpose long boxes, 4 feet wide, sides 
6 inches high, to be covered with glass frames. This will increase the 
heat, and by absorbing the air of the box, stifle your chrysaKs most 
surely.'' Ed, Miiller, another Califomia grower (I^^^evada County), al- 
wiays makes use of this method of stifling by the sun's rays, but says 
that a cuack the glass cover of the box should be left open to allow the 
evaporation of the moisture, which otherwise would collect in large 
drops upon the glass, and, Mling back upon the cocoons, would keep 
th^m mdtet for a longer time. Do not, how ever, allow the ants to creep 
in at the crack, as they, too, will penetrate the cocoon to feed upon the 
chrysalis. 

In the colder climates it has been suggested that the chrysalis could 
be well choked, with no injury to the cocoons, by placing them in a 
vacuum box and exhausting the air. Chloroform has been used to a 
certain extent, and exi)eriments are now being made in France with 
sulph-hydric acid gas, a vapor which is evolved from the mixture of 
dilute sulphuric acid and sulphide of ironj also, with bisulphide of 
carbon. 

EGG I. A YING— REPE OD UCTIOK . 

In from twelve to twenty days from the time wlien the worm com- 
menced to spin, the moths will begin to issue from the cocoons laid 
aside for breeding purposes. They issue most abundantly during the 
early morning hours, from four to eight o'clock, and as they appear 
they should be taken by the wings and tjie sexes kept apart for a 
Bhort time. The males may be readily distinguished from the feBialei 
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by their broader antennae and smaller bodies, a>s also by tlie inces- 
sant fluttering of their wings. The females remain comparatiYely quiet, 
their abdomens being heavy and distended T^ith e^'i^gs. A few hours 
after issuing, the sexes, in equal numbers, may be placed together, 
great care having been taken to destroy any that are at al] deformed, in 
order to keep the breed as line as possible. ' They should be placed upon 
paper or card-board, and the room should be kept as dark as possible in 
order that the males shall not uncouple themselves. For the complete 
impregnation of the eggs, the sexes should be kept together six hours, 
neither more nor less, and occasionally visited in order "to replace those 
males which may have become separated. Should there, on this day, 
more males than females issue, the superfluous males may be put in a 
closed box and kept till the next day, when the state of things may be 
reversed. Should there, on the other hand, be a superfluity of females, 
a sufficient number of the strongest and most vigorous males should be 
uncoupled at 4 hours and placed with the unpaired females ibr 6 hours 
more. As the pairs are uncoupled at the end of 6 hours, care should be 
taken to injure neither sex. The female should be held by the wings 
with one hand and the abdomen of the male gently pressed with the 
other. The males may then be laid aside in a box, as there may be use 
for them before all the moths have ax^peared. After all the females are 
impregnated, however, their mates may be thrown away. The females, as 
soon as separated, should be placed for a few minutes upon sheets of blot- 
ting-paper, where they wdl free themselves of a quantity of greenish-yel- 
low fluid. From the blotting-paper they should be transferred to trays 
lined with cloth upon which the eggs are to be laid. This cloth should 
be of the smoothest sort of woollen stuff rather than of linen or paper, if 
it is desired to remove the eggs at a future time, as they will stick so 
fast to the latter that it will be difficult to remove without bruising them. 
Upon these trays they may be placed in rows, and will immediately com- 
mence depositing. It is advisable to tip up the trays at one end so that 
they incline a little, as the moths are then more apt to lay their eggs 
uniformly. They should also be kept in the dark, in accordance with 
the nocturnal Liabit of the moth. The temperature of the room should 
be kept at about 75^, and plenty of air given during oviposition. All of 
the thoroughly impregnated eggs will be laid in about 24 hours, and the 
moth should be removed after that length of time. She may continue 
depositing a short time longer, but the eggs should be kept by them- 
selves and not mixed with the others. It wiU be well, also, if the best 
and purest breed be desired, to keep the eggs of those moths which were 
coupled with males that had been used before separated from the eggs 
laid by those which were coupled with virgin males. " The eggs are 
best preserved on the cloth where originally deposited, as they are pro- 
tected by a natural coating of varnish, and, being fastened, the worms, 
when hatching, eat their way out better. For commercial purposes, how- 
ever, they are usually detached during the winter by immersing the cloth 
containing them in cool soft water for a few moments ; the moisture be- 
ing then drained off by means of blotting-paper and the eggs gently 
removed with a paper-knife. They are then washed in soft water, thor- 
oughly dried, and put away for keeping. All eggs which swim on the 
surface are considered bad and discarded. The Japanese producers sell 
their eggs on cards or cartoons made of coarse silk. The cards are placed 
in wooden fr-ames, the rims of which are varnished, so that the moths — 
disliking the varnish — are made to confine their eggs upon the cards, 
which are consequently covered in a very regular and uniform manner/' 
The egg retains the charactenstic oolor of the mmnpregnated oneen- 
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light yellow — for 12 or 15 days, when it gradually acquires the gray, 
lavender, or greenish tint of impregnation. The moths live but a few 
days after having perpetuated their kind. 

REELING. 

" K the mere rearing of the worm and the production' of the cocoons 
is simple, the reeling of the silk is by no means so, as the greatest skill 
is reqtured to accomplish the work properly, and the value of a hank of 
silk depends as much on the skiU of the reeler as upon the quality of the 
original thread. In the best cocoons the silk will measure upwards of a 
thousand feet in length, and, though it appears single, it is in reality 
composed of two threaus, which are glued together and covered as they 
issue from the spinneret of the moth with a glossy varnish, which en- 
ables the worm to fasten the silk where it wills, and vf hich is soluble in 
warm water.^' 

In countries where there are steam-reeling establishments, it is gen- 
erally more profitable for the small raiser to seU his cocoons, and not go 
to the trouble and expense of reeling by hand; but, unfortunately, there 
is no market for choked cocoons in this country, and the raiser will be 
under the necessity of reeling his own silk if he wishes to make the 
most of them. It will be desirable, then, in this paper, to state the 
facts and principles which should govern the unwinding and reeling, for 
the benefit of those who may wish to use single basins and reels worked 
by hand. In the great reeling districts of France, everything is brought 
to such perfection in the filaturesj or reeling establishments, by the aid 
of steam, that the hand-reels have there almost gone out of use. But 
most of the silk is unwound by hand-power in China, and excellent silk 
may be made by dexterous management with a good hand-reel. 

" Eaw silk is classified into organzine, tram, and floss. Organzine is 
considerably twisted and is the choicest. Tram is made from inferior 
cocoons and is but slightly twisted. Floss is made of the loose silk, 
carded and spun like cotton or wool. 

" The thread of silk as it unwinds from the cocoon is valueless for 
manufacturing purposes, several of them combined going to make the 
staple of commerce. The persons employed in unwinding silk are mostly 
women, one standing or sitting before each basin, of which she has en- 
tire charge. The basin is made of copper, and, in the large establish- 
ments, the water in each basin is heated by steam, at tJie control of the 
operator. The cocoons are plunged into the water, when it is near the 
boiling point, and moved about so that the gum which fastens the threads 
becomes uniformly and thoroughly softened. They are then beaten with 
a small bitchen broom, having the tips split, so that the loose threads 
readily fasten to them. After beating a short time, the operator gets 
aU the cocoons fastened, and, taking the bundle of tiireads, shakes the 
cocoons tin. each hangs but by a single one. She now takes up five or more 
threads (brins)^ according to the quality of silk wanted, unites them, and 
introduces the combined staple or strand (fil) into a little glass eye on 
one side of the basin. She then forms a second similar strand and 
introduces it into a second eye on the other side. The strands are then 
brought together, twisted several times, separated above the twist, and 
introduced into two other glass eyes or ringlets through which they 
are led, one to each end of the reel or tamlour^ which is kept revolving 
in a steady, rapid manner, and to which is also given a certain back-and- 
forth side' motion. The great object in reeling is to get the threads uni- 
form, rounded, well joined, properly freed from moisture, and so crossed 
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pn tlie reel that they will not stick or glaze, as it is termed. These ob- 
jects are attained by the twisting and the to-and-fro lateral movement 
of the reel, as also by properly regulating the distance between reel and 
basin. The ujiifonnity of the thread dej^ends on the skill of the operator, 
who must supply a new thread as soon as one begins to give out. This 
is called nourishing the silk, and is done by dexterously casting, with 
the thumb, the new thread upon the combined strand, to which it imme- 
diately adheres. In this she must use much judgment, for the silk of a 
cocoon gradually gets lighter and finer as it approaches the end, and the 
uniformity of strand does not entirely depend on the uniformity in num- 
ber of the individual threads forming it. Whenever the silk rises ia 
locks the temperature of the water is known to be too hot, and when it 
unwinds with difficulty the temperature is, on the contrary, too low. 
The operator is supplied with a skimmer with which to remove all chrys- 
alides and refuse silk ; also, with a basin of cold water in which to cool 
her fingers, which are beiog constantly dipped in the hot basin. This 
constitutes the whole operation of unwinding, but before the skeins, as 
they come from the reel, are ready for the manufacturer they must un- 
dergo still fui-ther manipulation. The staple is first passed through a 
cleanser, consisting of a clasp lined with cloth, which catches any loose 
silk or other matter that maybe adhering to it. It is then further cleansed 
and purged by beiug passed through four similar cleansers {purgeurs). 
then twisted about 500 times to the yard, then doubled and agaiu twisted 
about 400 times to the yard. It is finally run on to reels about feet 
in diameter, and taken off and twisted in a peculiar knot or hank. 
Through aU these operations the oscillating to-and-fro lateral motion is 
kept up, so as to produce the diagonal crossing of the strands, and it 
will be readily understood that each staple is, ia the end, composed of 
ten or more of the simple threads first spun by the worm. 

" The loose or flock silk, together with aU which, from one cause or 
another, cannot be reeled, is soaked iu water for three days, boiled for 
one-halt hour in clear lye, washed in rain-water, and when diy, carded, 
and spun, it makes an inferior floss silk." 

In order to better illustrate these principles, we have introduced figures 
of three reels. PI. I, Fig. 4, is the old Piedmontese reel, which for many 
years held its, supremacy, and which has been the foundation of numer- 
ous improved reels. It is formed of four bars or arms, and is usually 
about a yard iu circumference. One of these bars is provided with 
hinges so that it may fold inwards towards the center when it becomes 
necessary to slacken the silk in order to carefully remove it from the 
reel. The lateral movements so necessary in order that the consecutive 
circles shall not sticlj: together is gained in rather a clumsy manner by 
means of cogs. The strands, after being twisted several times at o, in 
order to round and smooth the threads by friction, are passed over the 
guides h Z>, which are inserted in the traversing bar a. To this bar the 
lateral movement is imparted by a pin connected with the outer circum- 
ference of the cog-wheel d. This is connected at e with the cog revolv- 
ing with the shaft of the reel. / represents a charcoal-furnace under 
the copper basin g. The cross-bar h, to which are attached the glass 
eye3 through which the threads irom the cocoons first pass, is usually 
widened into a> shelf, upon which to place the broom and the cold water 
for the reeler's fingers. 

PI. I, Fig. 5, and PI. IT, Fig. 1, represent, respectively, a plane view, 
seen from above, and a longitudinal vertical section of an old French 
reel, differing somewhat from the Piedmontese, and the principles of 
which are employed in all the improved reeling establishments of to-day. 
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a. The oblongf water-basin heated by a charcoal-furnace or by steam, 
and frequently divided by partitions. 

h b. Hooked wires or eyelets to guide several threads and keep them 
apart. 

c c. Points where the threads are twisted ui)on each other to clean 
their surfaces and compactly round them. 

d. Cylinder on shaft^ with a spiral groove in its surface, in which fits 
a pin from the traversing-bar, thus giving the lateral movement to the 
thread which goes through a guider on the front end of the bar, which 
moves through the arc of a circle. 

e» The reel. 

/. Pulleys which transmit by a belt the rotary motion of the cylinder 
d to the reel e, that connected with the reel being the smaller of the 
two. 

g. Friction lever, for tightening or slackening the endless cord, in set- 
ting or stopping the winding operation. There is usually a series of 
such reels in one apartment, driven by the same motive power, but 
each of them, as has been shown, can be stopped at pleasure. In case 
the reels are driven by a steam-engine, stopcocks and pipes are so ar- 
ranged that the water in every basin can be instantly or gradually heated 
by steam If desired to ran the reel by hand, a handle can be placed 
upon the shaft of the cylinder ^, or of the reel e, 

PI. II, Fig. 2, represents a hand-reel, of much the same style as the 
last, set up and ready for work. This machine was illustrated in the 
American Artisan for February, 1874, in the course of an article by W, 
V. Andrews, of Brooklyn. It is as good a hand-reel as is now in use, 
though it is made on the same princii)le as the old French reel of forty 
years ago, 

a. Tin basin with copper bottom for holding the water in which the 
cocoons are boiled, fitting tightly over the tray 5. 

b. Square tin tray for reception of cocoons, &c. 

c. Short stick inserted in a holder, on which the ends of th% cocoons 
are wound, so as to be ready for use. 

e. Cock to let off water from the basin. This should be done every 
night after use. 

/. Door of furnace lined with fire-bricks, wherehi the charcoal fire is 
lighted to heat the water in a, 

g. Flue-pipe to carry off fumes ; this, as supplied, is short 5 the length 
and direction in which it may be carried varying in every case. It is 
necessary that all the charcoal fumes should be carried either into a 
chimney or into the open air. 

hh. Glass eyes on wire holders, through which the threads from the 
cocoons pass upward to the pulleys at Ic. It is of importance that the 
glass eyes should be so placed that the threads pass upward in a straight 
Une from the water to the pulleys at ^, and also from the pulleys to the 
top of the wheel at 0 (except so far as when diverted laterally by the long 
guider at II)) friction is thus reduced to a minimum, and the elasticity of 
the thread preserved. 

i, A former arrangement for twisting the threads one upon the other; 
this is now discontinued as unnecessary, since the twist given to the 
threads at li and continued downward to the point li effects its purpose 
with a minimum of friction, and produces a superior thread. This twist 
is effected by the very simple method of passing one thread round the 
other, as shown in the small drawing of the pulley Ic, 

Ick. EoUeis or pulleys revolviug on bent- wire stands^ over which the 
threads pass. 
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II, Porcelain tubes on T^ire holders, between wliicli the threads pass 
to reach o. Glass eyes may be substituted for the first paiT of these 
tubes with equal advantage. 

nn. A grooYcd arrangement by means of which the long guider work- 
ing to and fro distributes the thread to the reel " in the cross.'' Unless 
the thread is thus wound on the cross/' it cannot be unwound at the 
mills when required to be thrown^ and is, therefore, unsalable. 

0. The top of the reel on which the silk is wound. One of the arms is 
furnished with the screw-hinge attached, by means of which the length 
of the arm is diminished to take off the silk. 

p. Handle of the machine. (The letter in the cut is in the wrong 
place,) 

The adult reeler sits on the stool in front of the cocoons, and the other 
stool is occupied by the child who turns the crank. 

FOOD PLANTS. 

The traditional food plant of the silk-worm is the Mulberry (botanical 
genus Morus), There are two species of Mulberry indigenous to the 
United States, namely, the Eed Mulberry (Morus rubra) and the Small- 
leaved Mulbeny {Morus parvifoUa)^ neither of which is suitable silk- worm 
food. I have tried in vain to rear the worms upon ri^m, but they either 
refuse its leaves entirely or dwindle and soon die upon it. The imported 
species which are most used are the white (3L alha), the MulticauliSy and 
the black (if. nigra). This last is inferior to the other two as silk- worm 
food. 

The mulberry grows readily, being easily propagated by cuttings or 
layers or from the seed. The white mulberry^ in particular, grows well 
from cuttings, and this is perhaps the readiest and most economical 
method of planting to secure a stock. 

The cuttings should be started in rows, 3 or 4 inches apart, in ground 
prepared by deep plo win g and harrowing. They should be about 6 inches 
long, and should be cut just before an eye in every case. They should 
be almost entirely buried. The quickest way to get a supply of leaves 
is to grow dwarfs. Set out the young trees from the nursery in rows 10 
to 15 feet apart, and 6 to 8 feet between the rows, and f©rm the crown 
of the tree by cuttiug down to a foot or so from the ground* The height 
of the tree and its form are easily regulated by pruning, and upon this 
process depend not only the vigorous growth of the tree, but also the 
ease with which the leaves may be gathered when desired. The pruning 
may be done iu February or March, either every year or every other 
year. All dead twigs and dried bark should be removed and the limbs 
Kept as smooth as possible, as this greatly facilitates picking. The best 
time for planting is in the fall, from frost until December, and in the 
spring, from March until May. 

For growing standard high trees, a practical raiser gives the following 
directions: The cutttug should remain two years in the nursery without 
pmaiug. The third year it is cut down close to the ground and trans- 
planted. The finest shoot is then allowed to grow, and in good land it 
will reach a height of 8 or 10 feet in one season. The fourth year it is 
cut back to 6 feet or thereabouts. Then, the three or four terminal buds 
only being allowed to grow, all others are removed as often as they 
appear by passing the hand along the stem. 

The Morettij a variety of the TVTiite Mulberry, is profitably grown in 
the form of a hedge, and the large size of its leaves makes it a very de- 
sirable variety. 
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Osage orange. — The cultivation of the Osage orange {Madura an- 
rantiaca) is so well understood in this country that there is no need of 
giving detailed instructions on the subject. Yery generally used as a 
hedge plant in those sections of the country which are particularly 
adapted to silk-culture, its leaves may at once be obtained without any 
special investment of capital. Indeed, as the hedges need trimming, the 
cutting off of the new year's growth, as the leaves may be wanted for feed- 
ing purposes, is a saving rather than an expenditure. Those who use 
this plant as silk- worm food must, however, bear in mind that the shoots 
from a hedgerow become very vigorous and succulent by the time the 
worms are in the last age. These more milky and succulent terminal 
leaves should be thrown aside and not used, as they are apt to induce 
flaccidity and disease. 

In avoiding these more tender leaves, and using only the older and 
firmer ones, especially when the worms are large, consists the whole 
secret of the successful rearing of silk- worms on this plant 5 and if care 
be had in this respect there will be no appreciable difference in the silk 
crop from Osage orange as compared with that from Mulberry. 

Should the worms, from whatever cause, hatch before either Mulberry 
or Osage orange leaves can be obtained, they may be quite successfally 
fed, for a few days, upon well-dried lettuce leaves. It will, however, be 
worse than a waste of time to attempt to feed them entirely on these 
leaves, or, in fact, on any other plants than the two here recommended. 

GLOSSARY 07 TERMS I7SKI>. 

Age. The interval between any two molts. 

Alimentary canal. The food canal ; a straight, eimple tnbe, running from on© end of 
the body to the other, and which it is impossible to subdiyide into gnllet, stomach, 
and intestine. 

Alkaline. Having the opposite reactions to an acid. 
Anal horn. The horn upon the posterior end of the body of the worm. 

Annuals, Those races which produce but one brood in a year. 

AntenncB. The feathery feelers upon the head of the moth. 

Mvoltins. Those races producing two broods in one year. 

BombycidcB, The family of moths commonly known as ''spinners," to which the silk- 
worm moth belongs. 
Botrytis Bamana. The fangus causing muscardine. 
Brin. The I'rench term for a single thread fi:om the cocoon. 
Cameous. Flesh-colored. 

Choked cocoons. A term apphed to those cocoons in which the chrysalis has been killed. 

Chrysalis. The third or restful stage of the insect, or that between the worm and thi 
moth ; inclosed in the cocoon. 

Cocoon. The silken covering with which the worm surrounds itself before passing 
Luto the chrysahs state. 

Cocoonery. The name applied to a room or building used for the spinning of worms. 

Dacey. A Bengalese race of worms produciag eight broods each year. 

Dorsal vessel. The heart, extending from one end of the body to the other, just under 
. the skin of the back, 

Episootic. A term having the same significance with lower animals as epidemic with 
man. 

Fil. A French term for the combined threads as they come from the reel. 
Filature. The French name for a reeUng establishment. 

Floss silk. Kaw silk made from the loose material of the outer cocoon and from 
pierced cocoons, &c. It is carded and spun hke cotton or wool. 

Oattine. An old name for a mild phase of the disease known as pilrine. 
Grasserie. A silk- worm disease alhed to jaundice. 

Green cocoons. A name frequently apphed to fresh or unchoked cocoons. Should b© 
avoided, except where it has reference to cocoons of a green color. 

Greens. A name applied to those races making cocoons of a greenish tint. 
Integument. Skin or outer coveriag. 

Labium. The under lip upon which is situated the spinneret. 

Larva. The second or worm stage of the insect. 

Xepidqptera. Name of the Order to which the silk- worm belongs. 



REPORT or THE ENTOMOLOGIST. 



237 



Lusettcs. A name applied to the worms which die fiom being unable to molt. 
Magnanerie. Cocoonery. 

MoreiiL A variety of the White Mulberry discovered iu 1815 by Professor Moretti, of 
Pavia. 

Mori. The scien tific specific name for the silk- worm. 
Morns. T?i© botanical generic name of the Mulberry. 
MuUicaulia, A species of Morus often called the Chmese Mulbeny. 
Muscardine. A silk- worm disease of a fungous nature, characterized in the text. 
Spinneret. A tube projecting from the lower lip and through which the silk issues. 
Organzine. The choicest kind of raw silk, made from the best cocoons, and consider- 
ably twisted. 

Ovipositing. Laying the eggs. 

Panhistophyton. Name given by Lebret to the iloatiog corpuscles in the bodies of 
worms affected by pebrine, 

FShrine, A silk- worm disease characterized in the text. 

Pod. The compact portion of the cocoon which is used for reeling purposes. 

Folyvoltins. A term applied indiscriminately to all races which produce more than 
•ne brood in a year. 

Frolegs. The ten non-jointed legs under the sixth, seventh, eighth, ninth, and last 
joints of the body of the worm. 

PsorospermicB. Ordinary name for the floating corpuscles in the bodies of worma 
affected by pehrine. 

Purgeur. The French word for cleanser — a clasp Hned with cloth, through which 
the skeins of raw silk are passed to remove loose silk and foreign particleB, 
QtLodrivoltins. Those races which produce four broods in one year. 
Baw silk. Silk reeled from the cocoons before being spun and woven. 
Seed. The eggs in bulk. 

Sericaria. A generic name proposed by LatreiUe, and to which the BOk-worm is re- 
ferred by modern writers. 
Sickness, The period of molting. 

Spiracles* The hreathing-holes of the insect ; one row of nine down each side of 
the body. 

Spores. The germinating seed of fungi. 
Tambour. The French for reel. 

Tram, Raw silk reeled from inferior cocoons and but slightly twisted. 
lyansformation. The change from one state to another, as from worm to chrysalii 
•r from chrysalis to moth. 

Trevoltinfi. ThoHo races of silk- worms of which there are three broods in one year. 
Whites. Those varieties having white cocoons. 
Yellows. Those varieties having yellow cocoons. 



THE GEAPE PHYLLOXEEA. 

Yaripus expeiriments and observations respecting this iasect have been 
made by me during the year, but require further time for completion. 

The ftict that about 280 tons of California grapes were received weekly 
and sold hi the markets of Philadelphia during the past season is suffi- 
cient to show that the grape-interest ia tliis country is iQcreasing in im- 
portance, and to lead to the hope that the discouragement which grape- 
growers in the Mississippi YaUey must feel after four consecutive un- 
favorable seasons must needs soon give way before brighter prospects, 
that, it seems to me, are necessarily in store for them. One thing is sure, 
namely, that the interest manifested abroad in our American grape-vines 
does not hag. These vines are constantly discussed in the foreign 
horticultural journals, while one periodical; La Vigne Americaine (The 
American Yine), is entirely deroted to them. It is a source of satisfac- 
tion to me that the varieties which I fiist recommended, seven years 
ago, are, in the main, those still sought for and used by the French 
sufierers from I^hylloxera, as stock on which to graft their viniferas. It 
is further interesting to observe that the grounds which I took in regard 
to grafting above ground (in the 7th Missouri Eeport, pp. 108-116); are 
justified by the experience had during the last lew years in France. 
Such grafting is found to be quite practicable, notwithstanding the want 
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of faith shown in it by our ear]ier ampelographers. The fears which I 
expressed in the same report as to the danger of the introduction and 
spread of the Phylloxera in California have aJso been more than justi- 
fied, since many vineyards have already been seriously injured or totally 
destroyed by the insect, I am glad to be able to confirm in this connec- 
tion the truth of the statement of Mr. P. J. Berckmans, of Augusta, G a., 
namely, that this insect does not occur in that locality. While spend- 
ing a fcM^ days with him last September I was able to verify its non- 
occurrence there," and here let me remark that, however much contempt 
there may be for the Scuppernong, no one can witness the prolificacy or 
experience the delicacy and sweetness of such varieties as Tender-pulp 
and Thouias, as they grow in Georgia, without having a due apprecia- 
tion of their value for the Southern States. 

Eegardiing the range of Phylloxera, it had often been asserted that 
around Washington the root insect was not to be found; yet I have 
found it extremely abundant, both in the vineyards of the district and 
of those just across the line in Virginia, some of the latter suffering to 
such an extent that the whole crop was a failure, though the owners 
were unsuspicious of the cause. 

After re viewing in the 8th Missouri Eeport all that was then known of 
the habits and natural history of the grape Phylloxera, I drew certain 
practical conclusions to the effect that complete knowledge of its habits, 
instead of simplifying its destruction, showed that it was almost if not 
quite hopeless to expect its destruction by any possible or practicable 
means, and rendered preventive measures all the more urgent. I ex- 
pressed my doubt as to the value of decortication of the vines, and the 
burning of the bark in winter, or any means which aimed at the killing 
of the winter egg upon the branches and canes of the vines. Diligent 
search had failed to reveal these winter eggs in anything like the quan- 
tity one might expect, and the fact remained that the insect could go on 
proi3agatirig under ground for at least four years Vv ithout the necessary 
intervention of the impregnated egg. Further research made since con- 
firms me in the belief that the normal mode of hibernation of the species 
is as a young larva upon roots. From the results of the deliberations of 
fcho International Phylloxera Congress, held in 1877 at Lausanne, as well 
as fi^om those held in 1878 at Berne and Montpellier, it was conclu- 
sively proved that decortication, as I had anticii)ated, was of little or 
no avail. 

inotbs ok the APPLE-WOEM. 

Mr. J. Savage, of Lawrence, Kans., in a recent number of Oohnan's 
Bural Worldy remarks upon the freedom of Michigan apples from the 
work of the Apple- worm {Carpocapsa pomonella). This same freedom 
was generally noticed in 1878, not only in Michigan but in many parts 
of ISTew York, and it doubtless obtained elsewhere. It will be well for 
us to endeavor to arrive at the reasons. To my mind the following, first 
urged by me in the IN'ew York Tribune^ may very properly be given: 
1st, The very general failure of the apple crop in 1877, as exemplified in 
the reports for that year, which we find both in the proceedings of the 
Michigan Pomological Society and in those of the American Pomologi- 
cal Society. This failure was in many locahties so nearly total that 
scarcely any apples were grown, and it follows as a consequence that 
very few codlmg moths were ijroduced to perpetuate the species the fol- 
lowing year. A second reason, so far as Michigan is concerned, may be 
found in the fact that in no State ia the Umon have more intelligent 
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and persevermg efforts been made to prevent its ravages. Through the 
cohimns of the agricultural and horticultural journals, as well asln the 
pages of theii' pomological transactions, the simple methods of lighting 
this pest that have been reported and recommended in the Missouri Ke- 
ports have been persistently kept before the people, while Professor 
Beal, of the Agricultural College, has, perhaps, done more good than 
any one else by showing that it cosft him no more than 4 cents per tree 
to keep the bands around the tmnks, changing them every nine days in 
the warm months, from the first appearance of the worms until the end 
of August, in an orchard of 250 trees. I agree with him when he as- 
serts that if a man will not take the trouble to keep his fi^uit from the 
worms he deserves to eat wormy apples 

Since my connection with the Department of Agriculture there have 
been sent to me four different kinds of patent bandages to be used as 
traps for this apple-worm, but I can find no advantages in any of them 
over the simple paper bandages, first recommended by me in 1872, and 
since very generally employed. 

THE WEST\yAED PEOGEESS OF THE EVEPOETED CABBAGE- 

WOEM. 

In 1869, in my second Missouri report, in treating of this insect, I re- 
marked. There is every reason to fear that it may some day get a 
foothold in our midst,'^ after showing that it was then confined to cer- 
tain restricted parts of Canada and l^Tew England, and had not spread 
west of ^ew York. It ha.s been making further progress westward 
every season since. The past year it has done considerable damage as 
far west as Chicago, and I have also received good testimony that it 
was observed around Saiut Louis. I have given my reasons, in the re- 
port referred to, for believing that it will prove more disastrous to the 
cabbage fields around Saint Louis than the southern cabbage worm 
{Fieris protodic€)j which has always been with us and has done, at times, 
considerable damage ; and I refer those who wish to be prepared with 
a foil knowledge of the habits of this species to that same report. 

As remedies, few liquids will prove more effectual than hot water, 
judiciously applied, though 1 pound of whale-oil soap, dissolved in about 
6 gallons of water, or even a strong tar water, may be used to advantage. 
The application should be made several times dming the year, as it will 
be most effectual when the worms are young. 

As preventive measures, the worms may be induced to transform 
under flat pieces of board laid upon any object that will raise them about 
an inch from the surface of the ground. These boards should be exam- 
ined every week and the transforming larvse or the chrysalides destroyed. 
The butterflies may also be captured by hand-nets and prevented from 
laying their eggs. 

CHAPIN'S APPLE-LEAF-SEWEE. 

(Phoxopferis nubeculana^ Clem.) 

[Ord. Lepedopteba ) Earn. TouTniciD^.J 

In March, 1877, 1 received from Mr. O. C. Chapin, of East Bloomfield, 
Ontario County, Xew York, a quantity of folded apple leaves, each leaf 
containiDg a small, greenish-yeUow larva about 9 miUinieters in length. 
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In the accompanyiBg letter, Mr, Oliapm stated that these insects had 
been noticed in his locality for three years, and seemed to be rapidly in- 
creasing. In 1876 the trees were seriously injured, one-fonrth of the 
leaves in a part of his orchard containing the insects. He had noticed 
them in many orchards, and felt sur e that they extended over considera- 
ble territory. The latter part of the same month specimens were re- 
ceived from Prof. J. H. Comstock, of Cornell University, with the remark 
that it was common in orchards in some parts of the State of Kew York. 

Early in April the larvae began to change to chrysahdes, and after 
about ten days of chrysalis life, moths began to appear, and they con- 
tinued to issue until the middle of May. At this time Mr. Chapin wrote 
that the moths were very abundant in his orchard upon the trunks and 
leaves of the trees. 

Although the eggs have not as yet been observed, they are probably 
laid upon the leaves, the young larva hatching out in the early part of 
June. The worm folds the leaf by drawing the edges together, so that 
the upper surface is within the fold, and the whole thus forms a hollow 
case without an opening (PI. n, Fig. 3, b). In this it lives protected, 
feeding only upon the parenchyma. The worms (PI. 11, Fig. 3, a) are 
found throughout the summer and autumn, there being, according to 
Mr. Chapin's observations, but one annual brood. Upon the approach 
of winter the worm lines the folded leaf inside with silk, and falls with 
it to the gi:ound, where it remains in the larval state until the following 
April or May, when the transformations take place as already described. 
Just prior to the emergence of the moth, the chrysalis partly works its 
way through the back of the leaf, to facilitate the exit of the perfect 
insect. 

In a paper read before the Western Kew York Horticultural Society, 
in the fall of 1877, Professor Comstock urges the very simple and ob- 
vious preventive for the injuries of this insect of raking together all the 
leaves in an infested orchard, soon after they fall in the autumn, and 
burning tliem, thus destroying the inclosed worms. When these are 
actually feeding on the tree their injuries may be arrested in a nursery 
or young non-bearing orchards, by syringing upon them water in which 
either Paris Green or London Purple has been stirred at the rate of 1 
pound to the barrel. 

The colors of the moth ( PL II, Fig. 3, c) are white, with brown molt- 
iugs and shades. It was briefly described by Clemens, m I860,* under 
the name of Ancliylopera nubeoulana^ and subsequently more fully char- 
acterized under the genus FhoxopteriSyhj Zellert, who gives a figure of 
the right upper wiug, which differs somewhat fi:om the more common 
form as bred by me. 

DEBCKIP'nTE. 

Phoxopteris NiTBECULANA. — Larva — ^LeBgth when full grown 11.5«"». Color greenish yellow. Head 
horizontal, rather nai row, gamhoge yellow, with dark trophi. Cervical Bhield somewhat paler, occti- 
pying nearly the wholo dorsal portion of prothoracic joint, and having a conspicuous black spot near 
each outer liind corner. Anal shield of same color, with two less conspicuous spots, which may coalesce 
and form a crescent. Piliferous spots rather large, paler than body, well relieved and noimally placed. 

Chrysalis — I.eugth O™"*. Color yellowish b^o^v^l. Wing sheaths reaching to 4th abdomiual joint; 
antennal eheaths'not quite so fjr. Anterior and posterior borders of each abdominal joint armed dor- 
saUy with a transverse row of minute, decurved spines. Anal joint quite sharp. 



*Proc. Acad. Nat. Sci., 1860. 

tBeitr. z, Kennt. A. Nachfalter, p. 249. 
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THE THICK-THIGHED WALKING-STICK. 

(Diapheromera femorata^ Say.) 

[Ord. OethopteeA; Fam, Phasmid^.] 
Plato m, Fig. 1. 

Certain elongate insects belonging to the Orthoptera^ and popularly 
known as "Walking-stick" or "Walking-leaves,'^ according as they lack 
or possess wings, have long been recognized as among the most bizarre 
of entomological creatures. Mimicking to a remarkable degree, as their 
popular names imply, the twigs and leaves upon which they dwell, these 
insectfl find their most congenial home la the tropics, where some of 
the species attain to over a foot ia length, exclusive or the legs. The 
most common and wide-spread species in North America is the subject 
of the present sketch. 

NOMENCLATURE. 

Owing to its curious, slender, long-legged, slow-moving characteristics, 
it has been properly dubbed the " Walking-stick," " Stick-bug," " Spec- 
ter",- while in some localities it is known as "Prairie Alligator," 
"Devil's Horse," and other odd cognomens, generally indicative of its 
appearance and of a superstition which is quite prevalent, but most un- 
founded, that it is poisonous, and can sting or bite. 

The species wa^ described by Say, in 1824* as Spectrum femoratumy 
while the genus Biapheromera^ to which it is now referred, was char- 
acterized by G. E. Gray in 1835.t 

The popular name above employed will serve to distinguish it from 
another tolerably common species, the Two-striped Walking-stick. 
{AnisomorpJia buprestoides^ Stoll.) 

CHARACTERS. 

The colors of the adult are quite variable, and are generally obliter- 
ated in cabinet; specimens. Shades of gray, brown, and greenish-brown 
predominate, the head of the male being paler and having three longi- 
tudinal fuscous stripes, and the middle thighs having annulate shades 
of the same color. The front legs of the male and the shanks of the 
others are almost always green. The colors of the female are more uni- 
form, generally grayish, with paler specks and motthngs on the head 
and along the back ; but occasionally pale green predominates. Struct- 
urally the male is at once distinguished by his shorter, more slender 
body; his longer legs and feelers; his narrower and less dilated front 
thighs; his swollen middle thighs, and by the greater stoutness of the 
spines near the ends of the middle and hind thighs, these and the other 
distinguishing sexual characters being less obvious in the earlier stages 
of growth. 

DESTRUCTIVE POWERS. 

This insect has always been considered harmless, or, as Harris puts it, 
has "not proved so injurious as particularly to attract attention," { In 

* App. Long's Second Esped., p. 294. 

\ Diapheromerus SayiL Synopsis of the Species of Insects belonging to the family of 
Phasmidae. London, 
fins. Inj. to Veg., p. 147. 

16 AQR 
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1872, however, while lectuiing at Cornell TJniversity, I noticed that it 
was nniisuaUy abundant around Ithaca, and it was there reported as 
doing" considerable injuiy to the rose bushes and other shrubs. G'he fol- 
lowing letters from correspondents v/ill, also, show that Harrises verdict, 
which is that of all other standard authors, can no longer be considered 
coiTOct; 

Inclosed find fipecimGnSj male and female, of an iMect vrMch is pro\Trig to 1)9 a 
scourge. About th.6 middlf oi June I discovered, mostly on standing grarss. iihxB same 
insect, only very muAli Si.naller, of a liglit pea-green ccIoTj but not in feufficient nv.m~ 
hem xo bo tlioiTghi of as peat. I noticed about August 15, in Tiie reservation of youiig 
thnber, irtoatly "w hiiieoak and liickory, a few trees having tne appearance of being 
btiniJid just enoTi.^ik to kill the leavog. On closer investigalion I found many of tlieaks 
insects devouring the leaves. Later, I judge at least 25 acres vrere completely Btripped 
of foliage ; as inucli so as if fire had run through the wood end killed every tre«. 
They seemed to have no choice as to "what variety of timber they attacked. There 
were maL^y in my peach orohai'd and lawn. On single trees, ^''ar relnoved feommy tim- 
ber lot, they were as thick aa could well be, in many placcti in heaps. Fenccfl adjoin- 
in^ the tisnber were fairly covered with them. They have been known for years in 
this \dcinity, but were heretofore always considered harmlevSs. From present appear- 
ances they are greatly to be feared as"a eoourge, consequently anything relatiug to 
them Tvin be read with great interest. I hear firom them m Florid but not in such 
nuiBberfl aa here. — [G. C. Snow, Yates County, New Yoi"k, in New York Vv^eekly Trih- 
une^ November 11^ 1874,] 

About forty years ago mj father set out a grove of locuBt trees for fencing purposes, 
at the foot oi" k rocky, v/ooded hill. The trees throve, and for years have fiimished 
the farm v/ith posts and stakes. When ihey wore TOTing vre began to notice on them, 
now and then, the iuaecta known as Walking-sticks,''' and some fifteen years ago 
they began to ineroase rapidly, aj>pearin<j in summer on the locusts, to which at iirst 
they seemed to confine themselves, entirely stripphig tlicm of their leaves, and hav^ 
done so every second year sii-'ce. 

The locusts have nearly all euccumbed to the repeated attacks of these repulsive- 
lookijig pests, which have for Eome time extended their operatio?afi to the adjoirjing 
native trees-, most kinds of which the^' feed upon ravenously. 

I have never by obseiwaticn been able to discover when or where the eggs are de- 
posited, nor can I faid uiore than a deacription of the insect in any book within my 
reach. Will you thi'ow a little light on the Bubjeet, and can you suggest any method 
of destroying: these pestiferous walking-sticks? — [K. E. IL Ferrisburgh, Vt., in Eural 
2^mv Jbr?v??', Kovomber 7, 1374.] 

In June la^t we ga^e an account of a remarkable %dsltation of myriads of the in- 
sect knov/n as the walking-atick {Speotrum femoratum) in Yates CoB.nty, Kew York, 
and asked for inforniation as to the appearance elsewhere. The following from Mr. 
E. H, ConldhfL, Cumberland County, ^FennBylvania, is the first response, which we 
hope may call out others, llw C. says : " This insect, though not at all common, and 
seldom numerous, has made its annual appea,rance in our^ peach orchards for forty 
years, and only once in tlik) time have they been so numeroiis as to be injurious. In 
this ins cance, which was about ten years ago, these insects denuded a row of locust 
iTees that formed a shelter on the northwest side of a peach orchard. For half a 
doaen rods from this locust row the peach trees vv'ere also stripped of their leaves. 
Previous to this time we never saw them on any other trees except the peach. As to 
color ^iorno are light-green, and others brown, ainongst male and lemale. The female 
has a much heavier body than the male. — [American Agricultunst; August, 1877.] 

A further account of great injury to oak timber by tliis insect on Mr. 
Snow's farm was given in the Avierican Agriculturist for June, 1877. 
and when applications were made through the editor of the said journal 
for more deiinite information and for some practical recommendations^ 
so little was any one able to comply with such a request, I deemed the 
matter of suificient interest and importance to warrant further investi- 
gation. A couple of visits to Esperange farm enabled me to clear up 
the insect's natural history, and suggested, as the sequel will show, a 
simple and feasible/ means of preventing its ixijuries. 

Mr. Snow has a bout 50 acres of woodland, consisting of tine young 
trees, mostly the j^xcond growth of hickory, and of different species of 
oak. In 1874 tlie. trees on about 25 acres were totally defoJiated? 
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1875 the insects appeared iq fewer numbers. In 1876 they were even 
more numerous than in 1874, arid covered a larger area. In 1877 agaiu 
they attracted less attention, while last summer I found that Mr. Snow's 
accounts were by no means exaggerated. By the middle of August the 
bulk of the pests were going through their last molt, and by the end of 
autumn they had stripped most of t£e trees, showing, however, a decided 
preference for the Black, Eed, and Kock-chestnut oaks over the White 
oaks and Hickories, which they affect but little till after the first-men- 
tioned trees are strii)ped. The underbrush was also very effectually 
cleaned of its fohage, and the insects hung from and clung to the bare 
twigs and branches in great clusters. They settle to roost on the Witch 
hazel, but do not defoliate it until the other trees mentioned are pretty 
bare. Sumach and Thorn are also little affected, while Peach and Apple 
in an adjoining orchard were untouched. Whenever they have entirely 
stripped the trees and shrubs they move in bodies to fresh pastures, 
crowding upon one another and covering the ground, the fence-rails, 
and everything about them so that it is impossible for a i)erson to enter 
the woods without being covered by them. The timber affected can be 
recognized by its seared and leadess appearance from a great distance, 
and upon entering the woods the ear is greeted by a peculiar seething 
noise, resulting Iromthe motion of the innumerable jaws at work on the 
leaves. Their depredations first begin to attract attention soon after 
wheat harvest, and are most noticeable in September. The injury to 
the trees done in 1874 and 1876 was manifest in the death of most of 
the black oaks, and, according to Mr. Snow's observations, trees die in 
three years after the first attack. 

The unexampled multiplication and destructiveness of this insect at 
Esperange farm is but one of the many illustrations of the fact long 
since patent to all close students of economic entomology, that species 
normally harmless may suddenly become very injurious. 

NATURAL HISTOEY. 

Owing doubtless to its having so generally been considered harmless, 
the habits of the Thick-thighed walking-stick have not hitherto been 
carefully studied and it was not known how it x^assed the winter or 
where the eggs were laid. These eggs, which were first briefly described 
by me in 1874,^^ are 2.8°^^ long, oval in shape, slightly compressed at the 
sides, and of a polished black color, with a ventral whitish stripe. They 
look not unlike some pliimi), diminutive leguminose seed. They are simply 
droj^ped loosely upon the ground from whatever height the females may 
happen to be, and, during the latter part of autumn where the insects 
are common, one hears a constant pattering, not unlike drops of rain, 
that results from the abundant dropping of these eggs, which in places 
lay so thick am ong and under the dead leaves that they may be scraped 
up in great quantities. 

From general observations of sx)ecimens kept in confinement, it would 
appear that each female is capable of laying upwards of a hundred. 
The eggs remain upon the ground all through the winter and hatch for 
the most part during the month of May. Some of them, however, con- 
tinue hatching much later, so that all through the summer and even into 
the fall, young individuals may be found. The embryo just about to 
hatch lies within the egg with the head i^ressed against the oval hd, and 
the body curled around so that the end of the abdomen, which is thick- 

* New York Weekly Tnhme, November 11, 1874. 
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ened and contracted, reaches near the mouth. The long antennae pro- 
ject in front of the head and follow the curve of the body and the long 
legs are folded up in the central space. At an earlier embryonic stage 
the abdomen is enormously enlarged and the members are correspond- 
ingly small. The young walking-sticks measure at birth 4.5°^, and with 
their feelers and legs outstretched, nearly double that length. They 
are invariably, during early life, of a; uniform pale yellowish-green color, 
and as they have a habit in their earlier days of keeping near the 
ground, this, coupled with a great readiness to drop whenever disturbed, 
serves to protect them from observation. They may for these reasons 
occur in great numbers in the early part of the season without beiQg sus- 
pected. The insect changes very little in appearance from birth to ma- 
turity except so far as color is concerned, and molts but twice. Growth 
is rapid, averaging, under favorable circumstances, about six weeks from 
birth to maturity. With age the green color gives way to various shades 
of gray and brown. In this way we find great correspondence with its 
surroundings. While the vegetation is green, the specters are green 
also 5 when the foUage turns in autumn, they change color correspond- 
ingly, and when the fohage is stripped they so closely resemble, in both 
appearance and color, the twigs upon which they rest— the habit of 
stretching out the front legs and feelers greatly enhancing the resem- 
blance — ^that when they are few in numbers it is difficult to recognize 
them. A few green specimens, more particularly of the males, may 
always be foand, even among the mature individuals. 

In contemplating these singular creatm^es and their wonderful resem- 
blance to the oak vegetation upon which they occur, one cannot help 
noticing still further resemblances. They are bom with the bursting of 
the buds in the spring ; they drop their eggs as the trees drop their 
seeds, and they commence to fall and perish with the leaves, the later 
ones persisting, like the last leaves, tiU frost cuts them off. 

ITS APPEARANCE EVERY ALTERNATE YEAR. 

As will have been already noticed, Mr. Snow has found from his own 
observations that the insects were injuriously abundant every other 
year, and I have been interested in endeavoring to find an explanation 
of this fact. The increase of the insect's natural enemies whenever they 
become excessively abundant, and the consequent decrease of the plant 
feeder the following year, undoubtedly have something to do with it ; 
but there is also good evidence that a great many of the eggs remain 
on the ground for two consecutive winters before hatching. Messrs. 
T. W. Bringham and L. Trouvelot have both found from experience 
that the eggs of this insect for the most part hatch only after the inter- 
val of two years,* and an examination made of a large number, which 
I have myself kept the present winter, shows that while some have pro- 
ceeded far in embryonic development, others show no development what- 
ever^ thus corroborating the experience of these gentlemen. 

We may very justly conclude, therefore, that the species wiU only be 
iiyurious every alternate year. 

NATURAL ENEMIES. 

Among the natural enemies of this Walking-stick, Mr. Snow has ob- 
served that the crows were very abundant about them, as weU as some 

vttmrMirk- -v ■ ■ ' — 

* Proc. Boat. Soc. Nat. His., Vol. XI, pp* 88 and 89. 
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other smaller birds. Turkeys, as well as chickens, also feed upon them, 
and may be made good use of while the insects are young and remain 
near the surface of the ground. 

Of the insects that prey upon them, 1 noticed, both in the immature 
and perfect states, three species of Half-wing bugs {Reteroptera),nsmelj, 
Arma sjpinosaj Fodisus cynimsj Say, both in the typical form, and in the 
variety ohsciiripes as determined by Professor Uhler ; also Acholla muV 
tisjpinosaj De Geer. 

REMEDIES. 

While the insects are young, they may be destroyed by sprinkling the 
underbrush in the timber with Paris green water, wherever the timber 
is inclosed so that domestic animals can be kept away from the poisoned 
vegetation. 

The most satisfactory means of averting the insects' injuries, however, 
will be found in the destruction of the eggs during winter. This may be 
done either by digging and turning them under, or by burning over the 
dead leaves among which they lay. 

DESCKIPnVB. 

DiAPHEROMERA FEMORATA.— Bean-shaped, hard^ and highly polished ; obliquely trnncate at 
anterior end, which consists of a dark, oval, raised rim, inclosing a sfightly elevatei convex, densely 
and deeply punctate brown Ud, whictt is replaced after the young has hatched by the white, sunken 
amnion, which is shed within the egg.' Color black, with frequently a faint olivaceous hue, the ventral 
Bide in strong contrast, whitish, iacmimg to pale fulvous, and with an eUi^tieal scar recamng the hHum 
of a seed, the interior slightly depressed; the borders slightly raised. This scar reaches to near the lid 
anteriorly and ends in a cord posteriorly, to which cord the black color of the posterior extends in a 
broad point. There is usually more or less black within the posterior portion of the soar. Average 
length 2.5'^; depth 1.6°»™; thickness from side to side 1.2". « _3 v 

Zarvor— When newly hatched 11.3»«" long, exclusive of antemiie. Color, Taniform pale yeUowisn- 
green, the front paii- of legs speckled with brown. AntennsB with rafher prominent bristles. Sex 
nndistinguishable. Femora sub-equal in size. Ko femoral spines. 

THE GEEAT ELM LEAF-BEETLE. 

{Manocesta coryli, Say.) 

[Ord. CoLEOPTERA; Earn, Ohrysomelhd^.] 

The injuries of the imported elm leaf-beetle {Galertica ccantliomelwna^ 
Schrank) — a small pale-yellow insect with black stripes, and having the 
general size and appearance of the well-known striped cucumber beetle) 
have been long recorded and are well known in the Southeastern States. 
Some interesting observations on this species have been made during 
the year on the department grounds, with the view the better to con- 
trol it, but want of space and time will prevent publishing the results 
in this report. 

I desire to call attention, however, to a much larger beetle, having 
very similar habits, and which has proved extremely destructive to 
the Eed or Shppery Elm in Missouri during the past few years. The 
sudden appearance of this insect in such excessive numbers as to abso- 
lutely strip all the elms of this species through the woods for many 
miles must be looked upon as phenomenal ; for while J, E. Melsheimer 
reported the beetle many years ago as sufficiently numerous in some 
parts of Virginia to completely defoliate in a short time the hazel {Cory- 
lus America7ms), ^ the species is generally considered a rarity in ento- 
mological cabinets. Kor can I find that anything has been recorded of 
its adolescent stages. The beetle was first described by Say (loc. cii.) as 
Galeruca coryli, and is the only I^orth Ameri can species of the genus 

*Auctare Say, Joum. Ac. Nat. Sc., Flul., III^ 1834» 
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Monocesta to which it is now referred^ the genus being more fully rep 
resented in Central and South America. The color is pale clay-yeUow, 
with two darkc bluish spots on each wing- cover. These spots are varia- 
ble in size, ana sometimes entirely wanting. 

My attention was first called to the injuries of this larva some thi^e 
years ago by Mr. Geo. W. Letterman, of Allentown, Mo., and I have 
since been able to trace the fuU natural history of the species as it is 
given below. 

The parent beetles (PI. lY, Fig. 1, jj) make their first appearance 
during the month of June, when they may usually be found pairing on 
the tree first mentioned. The eggs (PI. IV^ Fig. 1, a) are laid on the 
under side of the leaf in a compact, more or less globose, gamboge- 
yellow cluster, each egg surrounded and the whole mass firmly held to- 
gether by a glutinous substance. There are, on an average, about 125 
eggs in each mass, the eggs being laid in layers. In general appear- 
ance the mass bears a resemblance to a yellow raspberry. Each egg 
{PI. lY, Fig. 1, &), when examined separately, is seen to be subspherical 
in form and highly polished. 

The young larvse (PL rv. Fig. 1, c) hatch in about a week after the 
eggs are laid^ and at first congregate around the empty egg-sheUs, 
which they nibble and feed upon. For about two days they remain 
close to their birthplace, eating only the parenchyma of the leaf, and 
showing so little inclination to travel that, should the leaf by acci- 
dent be detached, they perish rather than search for another. They 
have at tliis stage of growth the curious habit, when disturbed, of 
raising the abdomen to a nearly peri)indicular position^ holding on to 
the leaf veiy firmly with their jaws. They are at this tune of a glossy 
yellow color, and generally shed the first skin t\f-o days after birth, the 
empty skin adhering tightly to the leaf. 

In the second stage, the color of the worms becomes more brownish, and 
tliey are more active, l3ut still remain clustered together upon a single leaf 
or branch, .scattering but slightly in proportion as they skeletonize one leaf 
after another. They yet, tor the most part, feed upon the under side 
of the leaf, not touching the upper skin, and giving to the leaves a 
brownish, speckled, and seared appearance, as if covered by patches of 
some broTvni ftingus. The excrement is voided in long, bead-Kke strings, 
which cover the ground or hang down from the branches and leaves of 
the infested trees. In another week, or when the larvaj are about half 
gTOTim, a second molt takes place, they preparing for it in the usual 
manner by firmly attaching the anal joints to the leaf. (PL lY, Fig. 1, e.) 
In the beginning of the third stage they feed indiscriminately on either 
side of the leat^ but still refuse to touch the epidermis of the oppo- 
site side. The gnawings on the upper side at this stage of growth are 
peculiar, being in the form of crescent hues with narrow strij^s of epi- 
dermis between them 5 whereas on the under side there is no such regu- 
larity, and all is eaten but the stronger cross vems. I have been unable 
to trace any further molts. This third stage lasts from two to three 
weeks, the larv^ scattering more thoroughly and the general color be- 
coming quite brown or yellowish-brown. As the worms reach fuU 
growth (PL lY, I ig. 1, ddd) the fleshy part of the leaves is entirely 
eaten so that little remains but the principal ribs, and the leaves thus 
present a Yery ragged appearance. 

Toward the end of July and early in August the worms cease feeding 
and descend into the ground, burrowing therein and forming a simple 
oval cavity a f&w inches below the surface. They lie dormant tierein 
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through the Ml, winter, and early spring months^ assuming the pupa 
state (PL lY, Fig. 1, i) hut abont a week before the beetles issue. 

Experiments made upon the larva of the imported elm lenf-beetle 
show that Paris green water is very elfective in destroying it^ in both 
the larva and beetle states; a=nd, while I have had no opportunity of 
making such experiments with the species in question, I have no doubt 
that it would here prove equally destructive. Tlie larvse are, trough- 
out their existence, quite sluggish and drop to the ground on slight dis- 
turbance. A good shaking of an infested tree, therefore, will bring 
most of them to the ground, and experience shows that they have little 
or no Capacity for mounting the tree again. This remedy will be appli- 
cable to cultivated trees, especially before they get too large. 



THE JUNIPEE WEB-WORM, 
{.Bapsilia rutilm^L, Hilbn.) 
[Ord. Lefidofteba; Fam. Torteioid^.] 
Plate V, Fig. 1, 

Among the insects to which I have given some attention during the 
year is one which may be known by the above popular name. Mr. P. 
H. Foster^ of the Babylon nui'series, Babylon, L. I., had already corre- 
gX:)onded witli me about the ravages of thi« worm in 1877. and, after 
rearing the perfect moth and ascertaining the piincipal facts in ita 
natural historj^, I had given no further attention to the matter until the 
following letter was received : 

BiLBTxoN, L. I., Map 13, 
Dear Sir: I bcikI you, by raail this day, aom© specimens of diseased Jnnlper. I 
find a very smaU womi encased in a covering, som© of which, no donbt, can still be 
found in tlio specimen eent. Also on© perfect insect and one pnpa can be fonnd. I 
have iri my nursery irom 290 to 300 fine Irish and STredish Junipers, and uiiless I o&B 
find a remedy they wiU isoon bo worthless to me. 
Yonrs, resipeotfully, 

R H. FOSTEE. 

The inj'urles of this insect had never before been reported in this 
countiy, but the species has long been knoTvn to affect Junipers in the 
south of England and other parts of Europe. The probability is, there- 
fore, that it is a comparatively recent importation, though Mr. Foster 
can give me no information that BatiBfactorily bears upon the point, 
since he liimse If never imported any Junipers, but obtained his stock 
when quite small of Messrs. Higgins, of Flushings 

Heine* cites tliis species as having but a limited distribution, reax3h- 
liig in Germany to Mecklenburg* It is rare there, the moth appearing 
in June and July. 

In Eugland the moth is known to appear as late as July and J^ ugusto 

All the f^icts ascertained about the habits of the species would indi- 
cate that there is great irregularity in development, but there is but 
one anneal brood. The insect hibematea at different stages of larval 
development, and the chrysalis is found thi'onghout the spring months. 
The moths begin to appear as early as April, but continue to issue dull- 
ing the summer. 

The eggs, which are not yet known, are doubtless laid singly upon 
diiferent parts of the tree during the summer month s and the wori i^, 

*SoluiiGtt«cIki£e D^ntsohlands nnd dei Schweiz. 
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begin to appear in autumn. I found no trace of them in July, and Mr. 

Foster has often wondered what became of them during the summer. 

The worm from birth webs the leaflets together (PL Fig. 1, a) and 
lives within a more or less perfect silken tube ; this tube being more 
complete around the hibernating individuals. The sprigs and branches 
affected by the worm present a seared and brown appearance, and a tree 
badly affected^ may be recognized at a great distance. The Irish and 
the Swedish Junipers (varieties of J. communis) are both badly affected, 
but I did not find it on the Juni;perii§ YirginianuSj which is indigenous 
to the island. 

It is difacult to reach this worm by any application that will Mil it by 
contact, and for that reason the only way of ridding the trees of it is to 
use some poison^ like Paris green or London purple, that will be eaten 
when the worm issues from its web to feed. 

In point of fact, Paris green water proved effectual m some experi- 
ments made with it at the department on living worms in confinement, 
whereas gasoline, which Mr. Foster applied to the trees, seemed to have 
little effect. 

Another web-worm, Ypsolophus marginellusj feeds in a similar manner 
on Juniper in England, but is not found ia this country. 

Dfiscmrnvx. 

DafisILIA RUTiiJUSrA.~iariJa— formally constnicted, cameons in color, the head and pro-thora<3io 
■hield higlily polished, deep gamhoge-yellow. The head retractile, ohlicjue. Ocelli and man^libles more 
dusky. Body wrinkled, tapering very gradually from meso-thoracic joint to anus. Normal com]^l©- 
ment of lega. The piUferous spots extremely email and indicated more by the short, pale, glistening 
Betons hairs arising therefrom. Wrinkles as in Fig.—. Hind borders of abdominal joints slightly 
thickened dorsally. 

Chrysalis— Color honey-yellow, the skin so delicate that the colors of the ima<^o ahovr clearly through 
it prior to emergence, ^lormally shaped, elongate, slender; the abdominal iomts having, superiorly, 
two transverse rows of rather n'dnute spines; the anus blunt and unarmed; the venter with a few 
blunt, setous hairs ; the antennial sheaths reaching not quite to the tip of the wing sheaths. Averag* 
length, 5"«. 

Imago— Art>T9>ge expanse, 12™". Primaries, bright, glossy orange, crossed by four reddish-brown 
bands. The second band from the costa ia Blightly augulate ; the third band has the form of a letter 
K, the top of the K being usually closed, though occasionally open. The apical band is wedge-shaped, 
reaching nearly to inferior angle. Frequently this coalesces with the inferior part of the third band. 
Indeed, as Wilkinson states,* though constant in color and size, much variation is found in the omjk 
mentation of the primaries. Secondaries dark gray, with cilia of same color. 

THE OLOYEE-EOOT BOEEE. 
{HyUsinus trifolii, Miiller.) 

[Ord. OOLEOPTEBA; Fam. SOOLYTIDjE.] 

PL V, Figs. 2 and 3. 

In September, 1878, 1 received from Mr. G. C. Snow, of Branchport, 
N. y., roots of clover that had been ruined by a small beetle not before 
reported in this country as having this habit. The insect was found in 
all stages of growth, though the prhicipal injury had evidently been 
done by the larvae, which worked more partictdarly on the larger roots. 
These last, in many cases, were entirely severed at the surface of the 
ground. The flower-stalks were also in many cases eaten into. A visit 
subsequently made to Western [N^ew York revealed the fact that in 
Seneca, Ontario, and Yates Counties this new enemy to American agri- 
culture had been previ^clent enough to pi evcnt the cutting of the clover, 
the roots being entirely devoured and the plants pulling out with the 
greatest ease and gathering ia windrows before the mower. In the 
fields affected I failed to find, after hours of search^ a single plant that 
did not contatu the insect ia some stage, and in fewer or greater num- 
bers. 



* British Todiioos, p. S18, 
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This beetle lias for many years been known in Europe, and in Ger- 
many more particularly, where, as appears from recorded accounts of its 
manner of working, its habits are exactly as I have found them in this 
country. Mr. Pfarrer Schmitt, of Mainz, has given* what is perhaps 
the best account of this insect on record. Miiller, who was the first to 
describe the species,t came to the conclusion that its natural food-plant 
was ihe Trifolium pratmse, and that its work was the principal cause of 
the death of cultivated clover during the third year. 

Mr. Schmitt, while accepting the first proposition, was inclined to 
doubt the truth of the second, and considered that the cause of the 
death of the plant the third year was due to the short duration of life of 
the plant and the mode of cultivation in Germany. 

In that country clover is sown among wheat, and duriQg the first year 
is cut with the latter. In the second year the clover is cut once for fod- 
der, and a second time for seed. By this treatment, argues Schmitt, the 
clover plant is weakened, and sufiers from exposure, raiu, and frost, its 
roots begin to decay, and the plant usually does not survive a third 
summer. The nature of the soil may also have some influence. 

Nordlinger | states that the species is found in the roots of Lartium 
scoparium, while Kaltenbach § includes Medicago sativa among the plants 
whose roots it affects. 

While the facts which I have been able to learn in relation to the in- 
sect's work in this country confirm the views of Muller rather than those 
of Schmitt, yet it is undoubtedly true that this beetle flourishes most in 
the roots of plants that have been injured and that have already begun 
to decay — ^bearing out in this respect the well-known habits of other 
species of its family which are known to prefer the bark of trees and 
the woody stems of plants that are sickly from one cause or another. 

I have found the insect in all three stages of larva (Plate Y, Fig. 2, 
pupa (c), and adult {d) up to the time of frost, though the perfect beetles 
at this season very gxeatly predominate. The insect hibernates in any 
of these three stages, and continues propagating as soon as spring opens, 
the beetles issuing from the ground and pairing during the early spriug 
months. The female then instinctively bores into the crown of the root, 
eating a pretty large cavity, wherein she deposits from four to six pale, 
whitish, elliptical eggs. These hatch in about a week, and the young 
larvae at first feed in the cavity made by the parent. After a few days, 
however, they begiu to burrow downward^ extending to the different 
branches of the root. The galleries made m burrowing run pretty reg- 
ularly along the axis of the roots ^Plate V, Fig. 2, aaa)y and are filled 
with brown excrement. The pupa is formed in a smooth cavity, gener- 
ally at the end of one of these burrows, and may be found in small 
numbers as early as September. 

It is the custom in Western Few York to sow the clover in spring 
on ground already sown to Ml wheat. This is generally done while the 
snow is yet on the ground or while the frost is disappearmg, one peck 
of seed being used to the acre. The clover is allowed to go to seed in 
the fall and usually produces but little. During the second year one 
crop of hay and a crop of seed are obtained. It is during this second 
year that the injury of the Hylesinus is most observed. 

Ko experiments have yet been made with a view of preventing the 

*Stettmer Ent. Zeit., 18447pp. 389-39?! 

t Avis STiT une esp^c© de Bostricho qui d^tirait les racines du Trifle des pr^s. M^m. 
Soc. D^p. Mt, Tonerro. I, p. 47 (1807). 

t Die Kleinen Feiude der Landwirtschaft, 1869, p. 234, 
} Die Pflaiisjenfeinde, etc., p. 121. 
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injuries of this clover pest, and no other mode of prevention suggests 
itself to my mind than the plowing under of the clover in the spring of 
the second year^ if the presence of the beetle is observed. 

There exists another species of Hylesinus in this country so closely 
allied to trifoUi that the two are easily confounded. The species in 
question was described by Dr. Le Conte as opaculus in 1868.* and has 
been found infesting Eini and Ash, by Mr. E. A. Schwarz. The Clover- 
root borer has been considered synonymous with opaGuUis^} but a criti- 
cal examination shows the following pretty constant structural difference 
between the two : 

DIFFESElirCES 
bcFtween 

Hylesinus opaculus^ Le Conte, and H, trifolii, MiUler. 



Stent, opaqne ; when matnre of a Tmifoim pice- 
ons-blaok color. (PI. V, Fig. 3, a.) 

He&d ptmctnlatej not norroTr in front, without 
trausTerse impression in front of eyes. 

H^istoma (PI. V, Fig. 3, b) tmncate or rery 
slightly and broadly emarginate. 

Labrmn Tislble. 

Antennial club very large, oblong-oval, less solid; 
the two first joints shining and pubescent only at 
apex. 

Thorax wider than long, very densely pnnc- 
tat'e ; pubescence moderately thick and short. 

Elytral strisB (PL V, I'ig. S, d) evidently im- 
pressed and re/^arly, coarsely punctate; mter- 
flticos very distinct, each with a regular row of 
small tubercles, which become more acute toward 
the apex and the sides. 

Pubescence very coarse and short. 

TibiflB (PI. V, Fig. 3, c) hardly dentat*. 

Lirco under dry bark of elm and a«h trees. 



Smaller, more slender, elytra aomerwhat shining) 
when mature piceous-black, elytra more or lefts 
reddish-brown. (PL V, Fig. 3, e.) 

Head more strongly, mgoaoly ptinctared, with 
a transverse impressicn in front of eyes and nar- 
rowed in front. 

Epistoma (PL V, Fig. 3, a) trl-sinuat© and con- 
sequently bidendate at middle ; median ainuation 
sometimes [in the male 1] triangular. 

Labrum not visible. 

Antennal club much smaller, oral, solid, en- 
tirely opaque, and pubescent- 
Thorax as wide as long, more coarsely, ragosrfy 
punctate ; pubescence very sparse but long. 

Elj-tral strire (PL V, Fig. 3, i) hardly impressed 
and very coarsely punctate ; interstices much less 
diatiucti coarsely, mgoaely punctate. 



Pubescence much feiier, sparser, and longer. 
Tibite (PL V, Fig. 3, with large teeth at outoi 
apical edge. 
Lives in the rcots of clorer. 



That this insect also has its natural enemies, however insufficient they 
may be, is proved by the feict that I found pre^ying on it a Telepliorid 
larva^ which agrees with that of Telephorus lyilineatusj Say, as already 
described by me.} 

DKBCRIPITV-E. 

Htleshtub TTxVeoijTi.— Larva — Of normal form and character. Length, 3*™. Head, honey-yeilow, 
with the mouth parts brown ; rest of body dingy white. 

Pupa — Length, 2.2'i»», characterized by having two minute spinous jjroji^ctlons on top of head, and 
two somewhat larger anal points. The thorax has a slight medio-dorsal carina, and a few epaxsd 
bristles. 

THE CLOVEE-SEED mDGE, 
{Gecidomyia legmiinicola^ Lintner.) 
[Ord. DiPTEEA; Earn. CECiDOMYEDiE.] 

While the HyUsimm just treated of was proving so destructive to the 
roots of* clover in Western New York, the seed itself, where the beetle 
was not working badly, was very seriously affected by the bright orange 
lai-vae of a minute two-Winged fly, ha^^ng both the size and general ap- 
pcamnce of the common Wheat midge { Cecidomyia tritiei). 

Clover infested with these larvce was first sent to me the latter part of 
last August by Mr. Snow, and, upon subsequently \dsiting Western New 
York, I had an opportunity of studying the species in the field. It s eems 

* Trans. Am. Ent. Soo., 1868, p. 170. 
tProc. Am. PhiL Soc, 1876, p. 380. 
1 4th Mo. ikit. Sop.^ im^ p. 
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to hare attracted attention more particularly during the last two years,* 
and bids fair to become as serious a drawback to the raising of clover 
seed as the Wheat midge has in past years been to the raising of wheat. 

The first published notice of this insect was in the different reports of 
the proceedings of the annual meeting of the New York State Agricult- 
ural Society, held at Albany in January, 1879, where Mr. J. A. Lintner, 
of the State Museum of a?^atura] History, referred to its ravages, and 
briefly described the larva under the name of Cecidomyia trifoliiA 

The larvae (PI. YI, Fig. 3, a) affect the heads of clover in the same 
well-known manner that the Wheat midge affects wheat, and in all essen- 
tial life-habits agree, so far as I have been able to learn, with that 
species. When full grown these orange larvse quit the clover heads, drop 
to the ground, and either work a short distance beneath the surface or 
hide under the dead leaves and other shelter that may be thereon. Here 
each forms an oval, compressed, rather tough cocoon of fine silk, with 
particles of the surrounding earth or other objects adhei-ing to the outside 
and rendering its detection extremely difficult. The pux)a state is assumed 
within the cocoon, and when about to give forth the fly the pupa works 
itself through its silken covering and to the surface of the ground. 

The flies (PL YI, Figs. 1, 2) begin to issue in September, and continue 
issuing all through the mild autumn weather and during the ensuing 
spring. In a warm room I have had them issue aU through the winter. 
Kone of the writers on injurious insects mention any midge of the kind 
as affecting clover in Europe, though Curtis J mentions what is evidently 
the larva of a Cecidomyia as affecting tares, the larvas being concealed 
amongst the calyces and eating iuto and consuming the iucipient pod. 
The flowers of the Bird's-foot clover {Lotus corniculatm) are also 

strangely transformed" there by the larva of Cecidomyia loti. 

If the injuries of this insect should become serious, the clover-seed 
raiser will be obliged to abandon for a series of years the growth of this 
crop, as in no other way are we likely to be able to affect the multiplica- 
tion of the enemy. The more thoroughly farmers combine in this course 
in any given district the more effectual will be the eradication of the evd. 

This clover midge is readily distinguished from the Hessian fly by 
being but half as large in all stages, and by the flies usually having 
fewer joints to the antennas. From the wheat midge it is also readily 
distinguished in the perfect state, as this last has twenty-four joints to 
the antennae m the male and twelve in the female. 

DESCKIPITVE. 

Cecidomyia legumes'Icola.-— .Ecji^fA, male, l.a™™ to 1.6™"; female, 2.0='™ «o3.C™™. Alar expanse, male 
3 to 4™™/ female 3.3 to 4.7"»^. Abdomen red, thorax brownish-red; antennae pedicelled a/nd 15-jointedin 
the male, sessile and 16-jointed in the female. Wings hairy; trcmsverse veinlet feeble ; palpi i-jointed/ 
ovipositor 'pointed ar^d as long as the body when extended. 

JSgq — ^Unobserved, bnt "will doubtless prove very similiir to that of tritici or of destructor, that of 
this Last bemg 0.5™"» long, oylindrical, rounded at each end, soft, translucent, and pale orange-red In 
color. 

*From some facts which, as I learn from Mr. Lintner, have been commnnicated to 
Mm by Prof. H. Brewer, of Yale College, Now Haven, Conn., it is quite probable 
that this same midge was at work on the clover in Tompkins County, New York, over 
thirty years ago. 

\ The description was repeated under the same name in the Canadian Entoraologisi 
(vol. xi, p. 45), but finding subsequently that the specific name had j)reyiously been 
applied by Loew (Verb. Zool.-Bot. Gesell. vol. xxiv, Wien, 1874) to a species forming 
a sort of gall on the common clover in Europe, Mr. Lintner recently substituted the 
Bpecific name leguminicola. Meanwhile I had given it the name of Lintnei^U in con- 
nection with the description here published, which has been in the printer's hands 
since last March. The delay in the publication of th« report has enabled me to adopt 
Mr. Lintner^B last name. 

I^VaciiiinAeotfl, p* 487* 
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Larva (PI. YI, Fig. 3)— Length 2.S^^; diameter in middle of body about i of the length; eUipsoidal, 
Bnb-cylindric, flattened ventrally, tapering but slightly at the ends, which are rounded when at rest ; 
surface minutely granulate. J ointa well separated. Color, bright orange-red, inclining to pink when 
mature. Head small, brownish, sub-acute, and furnished with two prominent exarticulate antennal 
tubercles, which arise from lateral swellings and which are as long aa the head proper is wide at base; 
basal piece or neck (erroneously considered an additional joint by some writers), into which the more 
homy part recedes, sub-quadrate. Abdominal joints sub-equal in length, except the last, which is very 
small, bilobed, and nearly surrounded by the penultimate joint. Stigmata raised on short tubercles which, 
from a ventral view (as in the figure), are seen projecting laterallv from the anterior third of each of the 
first seven abdominal joints (jts. 4-10). The pro-thoracic and the eighth pair of abdominal spiracular 
tubercles are visible only upon a dorsal view, and are situated at the hiad border of their respective 
joints, the former directed forward and the latter backward. The three thoracic joints and the two 
anal joints have each a strong lateral bristle. The "breast-bone" is honey-yellow, the stem narrow, 
the club with a circular notch in front and produced laterally, so as to have in all, four rather blunt 
points as in the figure. 

Cocoon — Broadly ovoid, 2™" long, opaque, tough, composed of very light gray silk, usually covered 
with dirt. 

Pupal exuvium — Dirty white, with the antennal sheaths honey-yellow and projecting each aide like 
the handles to an urn, the capitate bristles of moderate length, fine, and white. 

Female — The denuded body of the female is bright red. Normally, however, each abdominal joint 
has a band of black, lanceolate scales, which obscure the color unless the body be stretched. Venter 
yellowish-gray, hairy. Legs brown outside, lighter inside. Head black. Antennas yellowish-red ; 
l6-jointed ; joints sessile ; the two basal joints globose, the rest sub-cylindrical, narrower anteriorly than 
posteriorly, convex in front, concave behind; hairs sparse, aa long aa the joint, and curving forwards; 
no definite number of whorls. Palpi about aa long aa face ; 4-iointed ; jt. 3 as long as 1 and 2 together; 
jt. 4 one-fourth longer; all armed with shott, sparse hairs. Halteres reddish-yellow, clavate. vVings 
closely pubescent, the fringe extending from the second vein to the hind base ; transverse vein indistinct, 
and often invisible in specimens mounted in balsam. Ovipositor 4-jointed, telescopic; last joint with a 
ventral terminal slit ; basal joint twice 3,s long aa broad; second joint four times as long as first; third 
joint three times aa long aa Arst; fourth joint aa long as basal joint. 

Male — AntennsB 15-jointed ; two basal joints globose, the rest pedicelled; the pedicels white and as 
long aa the globular part, which is nearly black ; [left antenna of one specimen with but 14 joints, ow- 
ing to a coalescence of the 5th and 6th] ; more hairy than in the female, but with no definite number w f 
whorla. Genitalia broad., prominent, protruded by a slender pedicel ; each clasper consisting of a swol- 
len basal joint and a terminal hook, which is obliquely truncate at tip. 

Many specimens examined. 

These Cecidomyise are often quite difficult to rear to the perfect state, and it has been customary to 
name them firom the larvie when these produce, as they very frequently do, galls or other abnormities 
of the food-plant, by which the species is readily recognized and distinguished. There is som« discrep- 
ancy between the above description of the larva and that given by Mr. Llntner, who describes the lateral 
fleshy tubercles as arising "at about the middle of each segment" and does not mention the stigmata. 
Yet I cannot doubt but that the insect under consideration is the same species examined and studied 
by my friend. 

Compared with the two other most destructive species of the genua — tritici and destructor — trifolii 
shows the following diflerences. The former has, on an average, 24 joints in the male and from 12 to 13 
In the female antenna. Destructor haa sometimes as many as 20 in the male and 19 in the female, 
though authors give an average number of 17 ; while trifolii haa 15 in the male and 16 in the female. 
The number of joints varies, so that upon this character alone, unless thi re is great difi'erencei. Bpecifio 
distinctions cannot safely be founded. 

In both tritici and destructor the joints of the female antenna are pedicelled, while in tnfolii thej 
are sessile. In trifolii the palpi are 4-jointed, as they are also (according to Curtis) in tritid^ while in 
destructor they are 3-jointed. In trifolii the transverse vein ia present though indistinct ; in tritici it ifl 
distinct, and in destructor it ia absent. In trifolii the ovipositor ia 4-jointed ; in tritici and destructor it 
is described aa 2-jouited ; but here again the deacriptiona are at fault, due no doubt to the fact that the 
basal joint has been considered the teiminal abdominal and that the separation of the 3d and 4th ia readily 
overlooked. The male genitalia are larger and more prominent in trifolii than in either of the 
others. The la:rv3B of trifolii and tritici are very similar. The anal joint of tritici is, however, armed 
with six strong, pointed tubercles, which are not present in trifolii, while the antennal tubercles are 
longer. The spiracular tubercles are similar, but in tritici they are more dorsal and cannot be seen 
from a ventral "dew, while the last pair [on joint 11] is more prominent. The angles of the "breast- 
bone" in tritici are somewhat more rounded than in trifolii. 

The larva of destructor difiera radically from either of the others. It is about twice aa large, and joints 
10, 11, and 12 ai-e crowded so closely together that it is difficult to distinguish them. The anal joint 
bears two rounded tubercles at tip. The spiracular tubercles are not perceptible; the head ia more 
rounded than in trifolii; the antennal projectiona are much shorter. The "breast-bone" ia smaller, the 
club being but little larger than the stem, which is sUghtlj enlarged at base. The lateral aaglm to 
the club are entirely wanting. 
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THE APPLE COLEOPHOEA. 

{Coleophora malivorella^ 1^. sp.) 
[Ord.'LEPiDOPTERA; Fam. Tineidjs.] 

(Plate VII, Fig. 1.) 

In the early part of June, 1877^ I received a letter from Mr. William 
Fairweather, of Densmore Apple Farm, McLane, Erie County, Pennsyl- 
vania, in which he complained bitterly of the ravages of a certain case- 
bearing worm, specimens of which accompanied the letter. 

Its method of work and the amount of injury done by the insect may 
be gathered by extracts from this and subsequent letters fi-om Mr. Fair- 
weather : 

Jwne 12, 1877. — I noticed it as soon as the bad* began to swell, and it seemed as if there was one of 
each bud on almost every tree in the orchard. They are now attacking the fruit, eating a hole into th« 
young apple formation and devouring the interior, leaving it a perfect shell. * * * Since writing the 
above I have examined some of the trees and found a great many of the limbs denuded of leaves, espe- 
cially in the smaller trees, and a large number of the top shoots of the larger ones have never budded 
out, the buds having apparently been stung by the insect, and are now hollow and decayed. 

June 22, 1877.— In addition to my former communication I have to. say that the larvre have now left 
the leaves, apparently satisfied with the amount of damage they have done, and taken up a fixed abode 
on the twigs. In oui- orchard of over 8, 000 trees there is scarcely one which is not more or less infested. 
The small and weakly trees seem to suffer most, some of them having their leaves like perfect skel- 
etons. * * * 

July 7, 1877. — ^I find on examining the trees that the case-bearers have left their cases. They ceased 
working in the leaves about the time I sent you the last lot (June 22) and must now be flying about in 
the moth state. I noticed them first about the 1st of April, when the buds were commencing to shoot 
forth, and it seemed to me as if the eggs were laid right on the end of the bud, and as soon as it burst 
open the caterpillar was ready to commence active operations. * * * j noticed that the black ant, 
which is a vigorous foe to a good many species of caterpillar which attack the apple tree, is powerless 
against this pest, on account of the tough case or shield under which it carries on its destructiv* 
operations. 

May 8, 1878. — It is worse this year than last, and has rendered large numbers of trees nearly leaf, 
less. The eggs are apparently laid on the end of the young bud before it opens, the leaves being thus 
attacked before they have a chance to grow. * * * It seems proof against insect enemies with its 
homy cover. 

July 3, 1878.— At tills season they get mostly out of sight. They have mostly finished eating th« 
leaves now. 

From the facts thus communicated; from observations made upon 
specimens sent by Mr. Fairweather, and from the known and quite con- 
stant habits of the genus to which the species belongs, we are able to 
give a pretty full account of this fresh addition to the already long cat- 
alogue of insects injurious to the Apple. 

The moth (PI. VII, Fig. 1, d)^ which, with the other members of the 
family, is a night-flier, issues from the chrysalis from the first to the 
middle of July. Judging from the well-known habits of the closely 
allied European anatipennella the female doubtless lays her eggs upon 
the under surface of the leaf, and the young larvae hatch out in Septem- 
ber, and live upon the under surface of the leaves until frost. They 
form pistol-shaped cases, which are very tough — almost homy iu con- 
sistence — being made of silk, mixed with a small amount of excrement 
and with debris %f leaves. The inside lining is, however, of pure, whitish 
Bitk. The posterior end of the case is curved as in the figure, and in 
the outer edge of this posterior curve is a longitudinal slit or prifi^se 
which the elasticity of the substance and the peculiar curve of the case 
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at tliat point tend always to keep closed. Considerable force from an 
outside enemy would be necessary to open this orifice, tliougli from the 
Inside the shghtest pressure enables the larva to protrude its anal seg- 
ment when the excrement is to be voided. It is through this opening^ 
also, that the perfect moth emerges from the case. 

During the autumnal months ilr. Fairweather seems not to have no- 
ticed the young lar\^8e, and they are then very easily overlooked for three 
reasons : 1st, their small size at this time; 2d, the size and toughness of 
the leaves ; and 3d , the habit which the worms have of feeding in the fall 
on the under side of the leaf only. Upon the approach of winter they mi- 
grate to the t\vigs and fasten their cases thereto with siJk, remaining 
fixed untd early spring, when they begin operations by attacking the 
unopened buds. The injury which they do from this tnne on is shoTvn 
in Mr. Fairweather's letters. The larvai now feed upon and skeleton- 
ize the upper surface of the leaf, devouring only the parenchyma, and 
they also have the injurious habit, according to Mr. Fairweather, of 
burrowing into the young apples. About the middle of June they aban- 
don the leaves, and, attaching themselves firmly to the twigs with silk, 
transform into chrysalides. Before doing this, however, they compjletely 
reverse their position in the cases so that the chrysalis faces the slit-like 
orifice where was formerly the anus of the larva. It seems as though 
the remark of Staniton,* to the effect that the chrysalis is inclosed in the 
last larval skin and is consequently never seen, is not carried out iathis 
species, as the skin of the larva is completely cast off and wedged into 
the lower orifice of the case. In about three weeks the perfect insect 
issues, forcing its way through the posterior slit with the greatest ease, 
and leaving behind no trace of its exit. 

The only enemy of this insect, so far known, is a miaute Chalcid fly, 
which has increased to such an extent since the ravages of the Ooleophora 
became apparent on Mr. Fairweather's place that it bids fair to render 
additional remedies unnecessary. The specimens sent in 1877 were not 
parasitized. Those sent in 1878 were about half of them affected, and 
of twenty-four specimens received in March, 1879, seventeen had been 
destroyed by this little fly, which I have not yet found time to properly 
study. 

The same direct remedy recommended for Chapin's Apple-leaf roller 
and the Juniper Web-worm wiU apply here. 

DESCSIPTIVE. 

COLEOPHORA MALivoRELLA, IN. Sp.—JJ(7^— Unknown. 

Larva — Length 4°»™. Color pale > ellowish, often with faint roseate hne. Head retractile, large, 
black, granulated, and with a t^w rather long hairs at sides ; median suture white ; antcmnai 4-jointed, 
yellow, with the base of each joint white, the two basal joints equal in length, the third and fourth 
each one-half as long and more slender; a long biie^le aiises from apex of second joint. Prolegs 
brown with the tips whitish ; thoracic le^a yello-vvish with the claws blacMsh. Thoracic joints each 
with a blackish, strongly granulate chitinous patch at the lateral projection, the mesothoracic joint 
having also two narrow black transverse dorsal spots posteriorly, and a subdorsal yellowish spot of 
a similar nature. The two anal joints are covered with brown granulations and furnished with rather 
long hairs. 

Imago — Female: expanse 14'^™. Head, face, and palpi white. Antenn£e white, annulated with 
fuscous; basal joint with a long tuft of intermingled v/hito and fuscous scales reaching to sixth 
joint. Primaries fuscous (mouse color more nearly), with many white scales at base, Cvspecially behind 
the median vein. Cilia fuscous ; secondaries fuscous ; thorax white, with a few fuscous scales. Ab- 
domen, with the anal tuft, whitish. Legs white with a ring of fuscous at the base of each tarsal joint. 
Male: expanse 12. 5»^. Differs from ftmale in the head, face, and palpi bein«; fuliginous, and in 
having no tuft on the basal antennal joint; abo, in bein^g somewhat darker, the wings usually lacking 
the white basal scales, and the legs being more grayish, t 

*l^at. Hist, of the Tineina, Vol. IV, p. 4. 

t This species, in the sexual difference, conflicts with Stainton's grouping, in which species having 9 
tuft to basal joint of antennte and with the wings unicolorous are brought together. 
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FULLEE'S EOSE BEETLE. 
[Aramigus Fullerij Honi.) 
[Or<i. COLEOPTEEA; Fam. Otiorhtochidjs.] 

Within tlie past five or six years frequent eoinpiaints have been made 
of the failoxe of Tea-roses, the cultivation of whicli has become a very 
important and lucrative branch, of flower culture. This fiiilure has 
recently been ascertained to be due to the larva of a little gray snout- 
beetlcj shown in its different stages on Plate YII, Fig. 2. 

Mr. Peter Henderson, of Jersey City Heights, jS". J., has himself suf- 
fered very much from the work of this insect, and I have had considerable 
correspondence with him duriiig the winter upon the subject. The fol- 
lowing quotation is from one of my letters replying to his inquiries : 

'^The first knowledge which I obtaiued of this insect was thxough our 
mutual friend, Mr. A. S. Fuller, who sent me specimens in 1875, the 
species betug then undescribed. In 1876 it was described under the 
name of Aramigus FuUeri, by Dr. G-. H. Horn, in the proceedings of the 
American Philosoiihical Society, vol. xv, page 94. Mr. Fuller had found it 
in greenhouses, and somewhatinjurious to camellias. Itseems tobequite 
wide-spread, occurring from the Atlantic at least as far west as Mon- 
tana, and its habit of injuriously aJfecting roses and other green-house 
plants must be looked upon as a comparatively recent acquirement. 
Such instances of newly formed habits are constantly presenting them- 
selves to me iriL my studies of insects. The beetle seems to be purely 
American, and the genus Aramigus was in fact erected for it and another 
species {Aramifjits tes^elatiis), of about the same size but of a silvery 
white color, with faint green hue, which I have found in Kansas upon 
the well-known "resin weed." The beetle belongs to the same family, 
and is pretty closely allied to a well kno^n European beetle {Otiorhynchm 
mlcatusy Fabr.), which is larger and darker in color, and is also very 
injurious to greenhouse i)lants, as well as to some grown out of doors. 
This species also occurs in this country, as I have specimens that were 
taken in Massachusetts. It is the habit of all these beetles, so far as 
their habits are knowny to work in the roots of plants while in the larva 
state, just as your Aramigus does. The eggs are doubtless laid upon 
the roots by the female beetle, which burrows into the ground for this 
purpose, tlpon inquiry I found that what is evidently this same beetle 
has been more or less injurious to roses in and about Washington, and 
that Mr. A. Jardin was obliged to give up the growth of tea-roses here 
a number of years ago on account of its injuries." 

Mr. Henderson himself gives the following account of the working of 
this insect in a recent number of the Gardener^ s Monthly: 

'in the pLiin, practical^ and excellent essay of Mr. Eennett on "Eose Growing in Winter," among the 
CaDsea of Eajluro " which he gives, he fails to make any mention of the rose-bng, probably for the 
reason that he has bo far in his operations been exempt from it, or has overlooked it. 

It is a well known fact that probably not one gardener out often, whether florist or private gardener, 
who attempts to cultivate roaes for their flower-beda during the winter months have complete sucooas, 
and I am led to bolicve, from a pretty thorough inveetigation of the subject, by a correspondenee with 
some of the boat growers in six different States, and from what personal obsoivations I have been able 
to mako in a number of places where roses are grown, in the vicinity of 'New York, that in a large 
majoiity of cases failure iii iraceable alone to the ravages of this insect. Its operations are so insidioua 
that it may be sapping th^ life-blood frovx your plants ye^r after yeaf , and if you are ignorant of ii^ 
♦^fistenoe, you can bardly bo blamed for not knowing what is doing tljo eiigchiet * * * 
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Mr. John May, the gardener in charge of Mr. Slanghter's rose-growing establishment at Madison, N. J. 
which is probably the largest in the vicinity of New York, has given great attention to the rose-bng, his 
roses for fonr or five years being much injured by it, but by persistent efforts in destroying the perfect 
insect has now got entirely clear of it, so that his roses are now perfect models of health and vigor. He 
says that he is " convinced that no substance will destroy the insect in the larva state without at the same 
time iivjiu^g plant." This has been the experience of all tiiat we have heard of who have tried any 
such remedies, and the only advice that is given when there are indications that the plant is affected at 
the roots is to dig it up at once, or if grown in a pot throw it out, for you may just as well hope for health 
in a patient in the last stages of pulmonary consumption as to expect health from a plant with the rose- 
grub feeding on its roots. The symptoms of the grub being at the roots are a partial stagnation of 
growth, weak pale shoots, and generally barren of flower-buds. If these symptoms show in anything 
like a marked degree, if the plant is dug up and shaken, the insects in less or more numbers are almost 
certain to be found. The remedy is to carefully search for and destroy the perfect insect that is to be 
found under the leaves ; these are by no means so numerous as the grubs, evidently showing that many 
of these in the larvse stage die, or at least do not come to the surface. Complete destruction of the 
mature insect, which is easily accomplished by careful and persistent searching, is a certain remedy for 
the evil. * * * 

An extensive florist from the interior of New York State sent me samples, the other day, of a grub 
that had been eating the roots of his geraniums, hibiscus, and draccenas, whichf on examination, proved 
to be identical with the rose-bug maggot 

A study of the habits of this insect which I have been able to make 
through the courtesy of Mr. Henderson, who has sent abundant material 
to the department, enables me to add to his excellent account some facts 
that are both interesting and of practical value. The most serious injury 
is done by the larvae, which feed principally upon the more tender root- 
lets and thus attack the plant in its most essential parts. 

I have had a quite healthy rose bush totally destroyed in three weeks' 
time by about three dozen of the larvae which were placed in the pot 
containing it. 

The parent beetles (PI. Vn, Fig. 2, d), like most other snout-beetles, 
live for a considerable time, as I have kept them in confinement for 
nearly three months. They are nocturnal in habit, being quite active 
aad feeding only after dusk. They shun the light during day-time and 
hide under the leaves or cling tightly to the branches or in some fork 
near the base of the plant, always in such position as not easily to be 
observed. They drop to the ground, draw up their legs, and " play 
'possum," remaining motionless for some time and looking very much 
like a small lump of dry earth, the color adding greatly to the resem- 
blance. This habit of simulating death upon disturbance is common to 
many other insects of this family. They feed lipon the leaves, but do 
more injury by severing them than by the amount of foliage consumed. 

The eggs (PI. YII, Pig. 2, e) are laid in flattened batches consisting of 
several contiguous rows and each batch containing from 10 to 60. The 
individual egg is smooth, yellow, ovoid, and about 1™. in length. The 
female shows a confirmed habit of secreting her eggs, which are thrust 
between the loose bark and the stem, especially at the base just above 
the ground. In the twenty-odd batches which I have examined they 
have invariably been thrust either between the loose bark as above 
described, or into any other crevice that could be found ; as, for instance", 
that formed by some loose paper around the edge of the bell-glass in 
which some of my experiments were made. More rarely they are laid 
between the earth and the main stem just at the surface of the ground. 
The eggs are so firmly glued together and to the place of deposit that 
they are not easily seen, and are with extreme difficulty detached. 

These eggs require about a month to hatch, and the new-born larva, 
which is of a pale yellowish color, with light brown mouth-parts, is quite 
active, and immediately burrows into the ground, and acquires very soon 
after a bluish hu©. Just how long this larva (PI; YII, Fig. 2, d) requires 
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EXPLANATION TO PLATE 1. 

Fig. 1.— ruLL-GROwx Larva of Mulberry Silk- 
worm. 

Fig. 2. — Cocoox of same. 

Fig. 3. — Male Motti of same. 

Fig. 4. — ^Piedmontese Silk-keel. 

Fig. 5.— Plane View of an old French Eeel. 

EXPLANATION TO PLATE IL 

Fig. 1. — Sectional View of an oxm Fkencii 
Eeel. 

Fig. 2.— Improved Lomuaudy II.iND-UEEL. 

Fig. 3. — Phoxopteris nubeculana : fl5, larva, dor- 
sal view, enlarged ; b, leaf sewed together a ad 
with empty chrysalis shell extended from the 
under side, natural size; c, j)erfect motli, en- 
larged. 

Fig. 4. — Outlines showing Shapes and Sizes of 
Cocoons of Different^ Eaces of Siikworms. 

EXPLANATION TO PLATE " fL 

Fig. 1.— DiaphekomE'RA femorata ; a, jgg, vtmtral 
view ; &, same, side view, enlarged ; c, eggs, nat- 
ural size, with young just hatching ; d, d, mature 
males, back and side views ; e, mature female. 

EXPLANATION TO PLATE IV. 

Fig. 1. — MONOCESTA cokyli : o, egg-mass ; h, sin- 
gle egg ; c, young larvte, and manner in which 
they skeletonize the leaf ; :l, d, d, mature larva) 
in different positions ; e, la va moltmg ; /, dorsal 
outline of one of the mi .die larval joints ; g, 
head of larva from above h, palpi of same from 
beneath ; i, pupa , j, j, bee le, side and back view ,- 
g, h, enlarged, the re fc natural size. 

EXPLANATION^ TO PLATE V. 

Fig. 1. — Datsilia kutilvNa: a, sprig of juniper, 
showing manner in \ hich the larva works ; 6, 
larva, dorsal view ; c, chrysalis, dorsal view ; d, 
moth with wings exj anded; b, c, d, enlarged. 



Fig. 2. — Hylesinus trifolii : a, a, a, burrowsmade 
by the insect; &, larva, lateral view; c, pupa, 
ventral view ; d, beetle, dorsal view ; 6, c, d, en- 
larged. 

Fig. .1.-— a, Hylesinus opaculus, showing sculp- 
taro : b, epistora;i; c, front tibia; d, elytral sculp- 
ture ; e,f,h,i,siim(i jjarts of II. trifolii; g,fovm 
of epistoma coinmou in male; all enlarged. 

EXPLANATION TO PLATE VI. 

Fig. 1. — CecidOxMyia leouminicola, a, enlarged 
dorsal view of malo wil li scales denuded ; &, head; 

c, genitalia ; d, auteimal joints, more highly mag- 
nified to show t^ti iicture ; e, tarsal claw ; /, /, 
forms of scal(NS. 

Fig. 2.— Cecidojiyta leouminicola : a, enlarged 
side view of female with scales denuded, to show 
more clearly the structure ; &, head, more highly 
magnified, to show structure of the eye, palpi, 
and basal joints of antennae ; c, tip of ovipositor 
highly magnified, and showing at end of penulti- 
mate joint the manner in which it is clothed with 
minute hair ; d, highly magnified antennal joints, 
their minute hairy clothing shown on the lower 
one. 

Fig. 3. — Cecidomyia legumin^cola : a, larva en- 
larged, ventral view; h, head retracted and more 
highly magnified. 

EXPLANATION TO PLATE VII. 

Fig. 1. — CoLEOPiiORA m v:j\'Orella: a, a, a, cases 
of different sizes, witj.- leaves as they appear 
when fed upon, natural size ; b, larva ; c, pupa ; 

d, female moth enlarged. 

FlG. 2. — Aramagus Fulleri : (I, larva ; 6, pupa ; 
c, beetle, outline side view ; d, same, dorsal view, 
the outline between them showing natural size ; 

e, eggs enlarged and natural size ; /, left maxiUa 
with palpus ; g, under side of head of larva ; A, 
upper side of same enlarged. 
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to attain fall growth I have not been able to ascertain, but, in all proba- 
bility, it remains at least one month, and probably several more, in the 
ground, where the pupa state (PI. YII, Fig. 2, b) is finally assumed. 

As the injury of this insect has been done mostly to roses under glass, 
there wiD be found no gi^eat regularity in its periods of transformation 
under such circumstances. In point of fact it is found in all stages 
during the winter and early spring months. 

In addition to' the recommendation of Mr. Henderson to destroy the 
perfect beetles, I would recommend, therefore, as an effectual preventive 
measure the tying of a few thicknesses of tape or of narrow pieces of rag, 
or even of stiff paper, around the butt of the plant to be examined, de- 
tached every three weeks, and burned if eggs are found in them. Where 
the number of plants is large, this destruction of the eggs might be expe- 
dited by the employment of traps consisting of small stakes around 
which such layers of cloth or paper are tied. These should be thrust in 
the ground near the main stem of the plant and can be collected once 
every three weeks, thrown iuto a tub of hot water, subsequently dried, 
and used again without untying the bandages. A few folds of oil-paper 
thrust iuto a slit in an ordinary wooden label — materials always at hand 
in a green house — might also be advantageously employed. 

DBSCRimVE- 

AaAMiGua FULLBiii.— ^?(75r— o.9~" long and abont one-fanrth as wide ; smooth, soft, and pale translu- 
cent yellow ; normal form ellipsoidal, but varying greatly from being compressed in the rows. 
' Larva— Length, 8™ ; color, milky white ; apodous ; normally arched above, flattened below ; trans- 
rersely wrinkled, tliere being about thi-ee wrinkles dorsally to each joint ; also deeply and broadly im- 
pressed laterally, the impression being more conspicuous by the folds, each side of it appearing as glob- 
ular tubercles ; sparsely covered with yellowish, setous hairs ; head, honey yellow, retractile, nufant, 
flattened below ; mandibles long, strong, dark brown, almost bla<5k, 2-toothed ; maxillflB with a fringe of 
long hairs at the end ; palpi short, conical, 3-jointed, the terminal joint longest; antenna mdimentaay, 
represented only by a amall tubercle ; labium rounded basally, truncate at the tip ; labiaJ palpi 2-jointea ; 
a cervical shield, which is hichly polished and chitinous, and has a dusky mark near the anterior border 
and a few dusky spots behind, covers the dorsal portion of the pro- and meso-thoracio joints j stigmata 
normally placed, all but the first pair being very small, almost imperceptible ; largest at the first ab- 
dominal joint, tapering very gradually thence to anus ; ventrally the setous hairs are shorter but st&ffer, 
those on the thoracic joints being especially stout where the legs would otherwise be. 

Pupa — Length, 7** ; color, milky white ; head, rostrum, and thoracic joints with a few short, stent 
bristles ; flagellum of the antenna bent at right angles to the scape ; wing-sheaths reaching to sixtlx 
abdominal joint ; anal joint with two short, strong, slightly incurved spines, arising from a fleshy prom- 
inence on each outer side, giving to the tip of the body a square aspect ; one or more short, stout bris- 
tles on the end of each femur, and a transverse row of more minute dorsal hooks on eacn abdominal 
joint. 



REPORT OF STATISTICIAN. 

Sm : My report as statistician of the Department of Agriculture is 
respectfully submitted. 

The system of collectiag information and compiling returns used by 
my predecessors, and which is continued in this report^ seems to be the 
best and only method available for a country embracmg an extent of 
area and variety of climate so great as ours. 

The importance of statistical information of agriculture is conceded 
by all who have given thought to the subject, and has attracted the 
attention of scholars since the remotest ages still the difficulty of find- 
ing persons who are capable and willuig to furnish reliable estimates, 
the limited amount of appropriation, the lapse of years from one census 
to another, and the apathy of so many of the States in regard to their 
own statistics, all tend to make the most careful estimates at times inac- 
curate. 

In fact, the national census never agrees with the State returns. Dis- 
crepancies and differences always appear. 
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THE OBOPS OF 1878. 

Tlie WTiter of lS77--^78 was more favorable tx) cereals planted in tlie 
fiill than itB predecessor, and the aggregate secured this year is greater 
thai) m any previous year. 

Whmtj wMch promised so high an average in ^May^ Tvas much affected 
in the Ixorth western States by the beat and drought of Jiinc aEd July. 
It waB less aiTected in those States where it vras fall-planted. The in- 
crease of acreage over that of 1877 amounted to nearly 25 per cent., and 
more than cjounterbahuiced the loss resuJting from uniavorable weather 
in the ITorthwest The crop of 1873 reached 420,122,000 bushels. 

Com.— The acreage of corn this year w^as not materially changed from 
that of last year. While there was a sligiit decrease in the gTcat corn- 
producing States of the Oliio YaUey, tliere %vas a corresponduig increase 
in the Southern States and those west of the Mississippi River. The 
cultivat^^d aj'ea of la^t yeai' was somewhat exceeded this year. The heat 
of July tended rather to increase than diminish the crop 5 insects did 
but little damage, and the only iojary it sustained was from the pro- 
tracted drought of midsnmnier. 

The product in the States of Kentucky, Illinois, Missooi-i^ and Kansas 
shows a decline i in alm ost all the oth er corn -producing States there 
was an increase c>f yields tlias making a crop of 1,388,218,000 bushels, 
being an excess over the crop of 1877 of about 45,000,000 bushels. 
This m the more remai'kable as it is the fouith of an unbroken series of 
large crops. 

Cotton, — An estimated increase of acreage for the cotton belt of nearly 
2 per cent, was returned for this year. The average condition of the 
crop during its growth was better than last year, and the weather for 
maturing and picking wm as favorable as could be desired. Complaints 
of iBpn-ies from insects, rust, or blight were ICkSS than usual, and, except 
in Bmall portions of the Slates of Alabama, Mississippi, and Georgia, 
were unimportant. The result of thiB hm been a larger crop than the 
great one of 1877, being 5,200,000 bales of 450 pounds each l^r tide year. 
Ah was to havc^ been expexited, in the presence of two Biiceossive crops 
of Biich magnitude, the price has faiieu to near 9 cents per pound against 
11 cents in 1877, the crop netting the country some $20,000,000 less than 
tliat of 1877, 

Tobacco. — The acreage for 1878 waB 70 per cent, of that of 1877. The 
quality of tobacco prodiicerl was generally heavier and better, making 
the yi'ald per acre rather more than the previous year, except in Ken- 
tucky, where it fell oif slightly. The crop of 1878 is estimated at 
aiJ^^.e00,000 pounds. 

Oat's. — The oat crop is somewhat in exc<3ss of the very large crop of 
1S77. The iiijcraase of product, however, is less than the tacrease of 
aer€ag<». showiiig that the yield per acre, on the wliole, is less than last 
year. Th^ Atlantic slope, north of tht^ Chesapeake, showexl a decline ; 
the Boutlieni t^oa.st States uBiformly increased their .^ield; the Western, 
;^oi-tbwe?^tem, and X^aeit<# States ^iiovt a oiarkt^xl increase. The totaJ 
product rmched 413,0^1^,^08 busiiels, 

Tliere is no material change in the barley crop for the year 
1878, *5omp.ared ^^ith that of 1877, except the great product of Oah- 
fonua, which will be double to predecessor. The large producing 
States of iSi^w York, Wisconsin, and llhnoi^ each show a decrease in the 
number of acres sov/n, and a shght decrease in the yield per acre; while 
Miekigan, Kansas, and Minnesota eho^ an increase in both acreage 
and yieM. 
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The State of Calif omia, which is the largest producing State, increased 
her acreage jTom 450^000 to 650,000 acres, and almost doubled her yield 
per acre. The total product, for the whole country, will be this year, in 
round numbers, 42,000,000 bushels, while in 1877 the crop was 34,500,000. 

Fotatoes. — The product of potatoes for 1S78 shows a large decline as 
compared with the crop of 1877. The Xew England and Middle States 
fell olf nearly one-third, the States north of the OMo Eiver about one 
fourth 5 the States west of the ]\rjssissippi Eiver show a decided increase. 
The average yield this year is ouly 69 bushels per acre, against 94 iu 
1877, and the total crop is estioiated at 124,000,000 bushels, while that 
of 1877 was 170,000,000. 

May. — The conditions of growth in nearly all the States during 1878 
were remarkably favorable to grass crops. The result is shown ia a 
hay product over 20 per cent, greater than 1877. 

Other Crops.— ¥oT details of the other crops, reference is made to the 
followuig tables : 

Table ehoioing the product ofeacli principal crop of the seve^-al Sixties naTtiedj the yield per aor€f 
the total acreage^ the average price in each State j a/nd the value of each crop for 1878. 



Piodactn. 



KAINE. 

Indian com busliels. 

"IVlieat - do..- 



.do. 



Oats do... 

Barley do... 

BuckWheafc do. . . 

Potatoes do. 

Hay.,, -..tone. 



2, 180, 000 
396, 200 
42, 400 

2, 667, 000 
817, 300 
432, 000 

3, 833, 200 j 
1,200,000 j 



40 

U 
16 
25.4 
22 
24 
74 
1 



TotiiL 



NEW HAMPyHIBK. 

Iiidi;ai com . - — bnshels . 

Wheat -..-do... 

Ryo do... 

Oats - do. 



Bailey tlo... 

Buck Wheat do... 

Potatoea do... 

Hay.. tons. 



iDdian com bushels - 

Wheat do 

live do .. 

Oats - - do... 

Barlov ..,do... 

Bi]ck\rheat - do... 

Potatoes do — 

Ili^v tons. 



i 



2, 207, 400 
189, 000 
39, COO 

1, 313, 7G0 

96, GOO 
107, 000 

2, 600 
637, 000 



2, 275, 500 
527, 000 

83, 420 

3, 914, 580 
141, 750 
491, 400 

2, 721, 600 
1, 222, 080 



39 
14 

12 

36.8 
20 
20 
72 

.98 



41 
17 

19.4 
31.8 
27 
27 
72 
1. 14 



Total. 



aL4SSACHUBETTS. 

Indian com bushels. 

Wheat .do... 

-do. 



Eye 



-do... 



Oats 

Barley „ do... 

Bur; Ic wheat do. . . 

Potatoes do - - - 

To))acco pounds. 

Jlay..^ tons. 

T9tal 



1, 2S0, 000 

18, 260 
446, 340 
469, 800 
50, 000 
43, 200 

2, 046, 000 
4, 320, 000 

884, 450 



36 
22 
17.3 
29 
20 
12 
CO 
, 600 
1. 33 



§.9 



54, 500 $0 65 
28, 300 1 31 



2, 050 
K)5, 000 
37, 150 
18, 000 
51.800 ; 
1,260,000 I 



87 
38 
71 
54 
73 
9 80 



1,557,400 



56, 600 
13. 500 

3, 300 

35, 700 

4, 830 
5,350 

36, 800 
650. 000 



806, 080 



55, 500 
31, 000 
4, 300 
123, 100 
5, 250 
18, 200 
37, 800 
1, 072, 000 



1, 347, 150 



35, 000 

830 
25. 800 
16, 200 

2. .500 

3. 000 
34, 100 

2, 700 
665, 000 

785. 730 



61 

1 48 
76 

36 
69 

55 



68 
1 15 

70 
33 
08 
54 
75 
8 85 



62 
. 50 
62 
36 
75 
GO 
D3 
11 
13 00 
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Tahle showing tJiej^roduct of each principal croj), ^o., for 1878— Continued. 



Prodacta. 



Indian corn., 

Bye 

Oats 

IBarley ...... 

Potatoes 

Hay 



RHODE ISLAND. 



.bnshele. 

do.- 

do... 

do... 

do... 

tons. 



268, 800 
21, 450 
79, 200 
8,930 
613, 500 
116, 000 



32 
13 
24 
19 
65 
1 



8, 400 
1, 650 
3, 300 
470 
7, 900 
116, 000 



$0 53 
58 
40 
85 
1 00 

18 00 



Total., 



137, 720 



Indian com.. 
Wheat., 

Kye 

Oats 

Barley 

Buckwheat. 
Potatoes .... 

Tobacco 

Hay 



CONNECTICUT. 



.bushels. 
.....do,.. 

do... 

do... 

do... 

do... 

do... 

..pounds. 
tons. 



2, 220, 000 
27, 690 
443, 040 
1, 298, 080 
26, 400 
118, 300 
1, 336, 500 
«, 120, 000 
843,200 



29.6 

13 

14.2 
30.4 
22 
14 
45 
1, 400 
1.G0 



75, 000 
2, 130 

31, 200 

42, 700 
1, 200 
8,450 

29, 700 
5, 800 
527, 000 



62 
1 02 
85 
39 
70 
73 
98 
11 
11 45 



Total., 



723, 180 



Indian com., 

Wheat 

Bye 

Oats 

Barley 

Buckwheat - 
Potatoes ,«. 

Tobacco 

Hay.*-- 



2JEW YOKK. 



.bushels. 

do. 

do. 

do. 



....do... 
....do... 
....do... 
.pounds. 
....tons. 



25, 020, 000 

14, 128, 400 
3, 774, 000 

45, 080, 000 
4, 917, 200 
5, 360, 000 

18, 135, 600 
2, 220, 000 
6, 480, 000 



36 
19 
17 
32.2 
19 
20 
51 
1, 200 
1. 35 



695, 000 
743, 600 
222, 000 

1, 400, 000 
258, 800 
268, 300 
355, 600 
1, 850 

4, 800, 000 



Total., 



8, 745, 150 



Indian com. 

Wheat 

Bye 

Oats 

Buckwheat . 

Potatoes 

Hay 



NEW JERSEY. 



.bushels. 

do... 

do... 

do... 

do... 

do... 

tons. 



9, 792, 000 
2, 497, 500 

564, 740 
5, 224, 800 

374, 300 
4, 344, 000 

681, 500 



36 
15 
15.1 
31.1 
19 
80 
1. 45 



272, 000 

16G, 500 
37, 400 

168, 000 
19. 700 
54,300 

470, 000 



45 

1 06 
60 
29 
54 
87 
10 77 



Total., 



1, 187, 900 



Indian corn. 

Wheat 

Bye 

Oats 

Barley 

Buckwheat . 

Potatoes 

Tobacco.-.. 
Hay 



PENNSYLVANIA. 



.bushels. 

do... 

do. 

do. 



....do... 
....do... 
....do... 
..pounds. 
tons- 



44, 065, 000 
22, 095, 000 

3, 777, 620 
37, 778, 400 
677, 300 

2, 720, 000 

8, 961, 000 
22, 800, 000 

4, 107, 500 



35 
15 
25.4 
32.4 
20 
16 
58 
1, 200 
1. 55 



1, 259, 000 

1, 473, 000 
245, 300 

1, 160, 000 
26, 050 
170, 000 
154, 500 
19, 000 

2, 650, 000 



Total. 



Indian com., 

Wheat 

Bye 

Oats 

Potatoes 

Hay 



-bushels. 

do... 

do... 

do... 

do... 

tons. 



Total., 



Indian corn.. 

Whieat 

Bye 

Oats 



MARYLAND. 



.bushels. 

do... 

do... 

do... 



4, 500, 000 
1. 043, 900 
14, 500 
462, 000 
426, 300 
40, 656 



25 
13 

14. 5 
27.5 
87 
1. 12 



7, 162, 850 



180, 000 
SO, 3Q0 

1, 000 
IG, 800 

4, 900 
36, 300 



11, 209, 500 
6, 383, 000 
370, 840 
..^3,440,000i 



23. 5 : 
13 

14.6 



319, 300 



477, 000 
491, 000 
25. 400 
-172,0001 



50 
1 02 
58 
29 
70 
50 
81 
11 
7 41 



48 
97 

84 
27 
80 
55 
70 
10 
8 06 



39 
1 00 
62 
27 
60 
16 00 



45 

. 98 

V- 53 , 

^'2& ii- 
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Table showing tlie product of eaah pn^idpal crop, ^-c.Jor 1878— Continued. 



T^^Twl Tl + fli 


Quantity produced 


Average yield per 
acre. 


a 

f-t . 

a o 


Value per bushel, 
pound, or ton. 


Total valuation. 


Marylaj:d— Continned. 
Buckwheat P.n 


84, COO 
1, 041. COO 
29, 750, 000 
241, 800 


18 
C2 


4, 700 
16, 800 
42, 500 
195, 000 




$42, 300 








$0 50 
64 








700 
1. 24 


666, 624 

1, 636, 250 

2, 357, 550 








5.5 
9 75 








XOtfkl. 










1, 424, 400 




17, 162, 084 


Indian com 


VIRGINIA. 




18, 200, 000 
/, UOH, z4L) 
473, 200 
7, 928, 500 
47, 250 
1, 600, 800 
86, 940, 000 
285, 600 


17.5 
7. 2 


1 040 000 




7, 826, 000 
6, 290, 733 
269, 724 

2, 695, 690 

24, 097 
800, 400 
4, 347, 000 

3, 632, 832 


Wheat 






' 98l| 700 
52, 000 
505, 000 
3, 150 
18, 400 
126, 000 
210, 000 


43 








9.1 
15. 7 

15 


89 
57 
34 


Oatg 






Buckwheat 






Potatoes 






87 
690 
1. 36 


51 








50 








5 

12 72 








Total. 










2, 936, 250 




25, 886, 476 


Indian com. 


NORTH CABOLINA. 




oo cf\'y orsA 
JZ, oUo, ZVV 

3, 023, 800 

354 410 

4, 448| 000 

1, 197, 900 

12, 896, 000 

132, 990 

99, 794, 500 


13. 6 
G.5 

8. 3 
16 
99 


1, 662, 000 
465, 200 
42, 700 
278, 000 
12, 100 
20, 800 
93, 000 
590. 500 


45 
1 00 
60 
43 
59 
6 


10, 171, 440 
3, 023, 800 
233, 910 
1, 912, 640 
706, 761 
773, 760 
1, 287, 343 
8, 482, 532 


Wheat , 






























620 

1.43 
169 


Hay 












9 68 
8.5 








O, ±l>*, OK/'J 




26, 592, 186 














Indian com. 


BOUTH CAROLINA. 




732, 050 
38, 500 
1, 072, 000 
99, 600 

OA AAA 
M, UUU 

153, 977, 950 


9. 3 


1, 320, 000 
133, 100 
7, 000 
80, 000 
1, 200 


54 
1 30 
1 13 
54 
74 
10 85 
8.7 


6, 629, 040 
951, 665 
43, 505 
578, 880 
73, 704 
282, 100 
13, 396, 082 








Rye 






5.5 

5.5 
13.4 
83 

1.30 ' 
163 


Oats 
























20, 000 
944, 650 








2, 505, 950 




21, 954, 976 


Indian com. 


GEORQU. 




24, 398, 000 
2, 758, 000 
7, 154, 280 
345, 050 
39, 790 
238,843,500 


11 
7 


2, 218, 000 
394, 000 
428, 400 
5, 150 
23, 000 
1, 483, 500 


61 
1 18 
55 
92 
13 11 
8.2 


14, 882, 780 
3, 254, 440 
3, 934, 854 
317, 446 
521, 647 
19, 585, 167 














16.7 
67 
1. 73 
161 






























42, 496, 334 




FLORIDA. 




2, 124, 000 
160, 650 
17, 664, 900 


9 
15.3 
106 


236, 000 
10, 500 
166, 650 . 


73 
76 
8.2 


1, 550, 520 
122 094 
1, 448* 522 


Oata 


















413, 150 




3, 121, 13fl 
















AIABA^IA. 


.bushels.. 


23, 928, 000 
1, 255, 600 
2, 617, 780 
453, 900 
34, 200 
242, 556, 600 


12 
7.3 
16.3 
102 

1. 80 
132 


172, 000 
160, 600 
4, 450 
19,000 ] 

1 OO'? CCA 

1, c67, 550 


59 
1 05 

54 
78 
L6 90 
8.2 


-14,117r520 
1, 318, 380 
1, 413, COl 
354, 042 
577, 980 
19, 889, 641 


Wheat 


















Hay 






Cotton 






Total 






4, 187, 600 




37, 671, 164 
















MISSISSIPPI. 


.bushels.. 


19, 474, 000 
428, 400 
929, 600 


13 
6.8 
16.6 


1, 498, 000 
63, 000 
56, 000 


■64- ^ 

1 35 , , 

C8i-r 


^12, 463, 360 
678, 340 
632, 120 


Wheat 






Oata.>* 




....do.... 
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Table showing tlie product of each principal crop, ^c.,for 1S78— Contimied. 



I 



Products. 



MiB5i(3 Bi PPi— C ontinued. 
Potatoes do., 



Hay. 



,.toti». 



Cotton pounds. 

Total 



306, 600 
27, 720 
337, 028, 200 



73 

. 1.54 
164 



4, 200 i$0 93 
18, 000 15 91 
2,055,050 ! 8.3 



3, 694, 250 



LOi;iSIANA. 

IiidiBji com.. „. c....,"bTi3Lel??.. 

Oata .do 

Cotton pounda. . 

Bagar . . ,,,,.do 



Total. 



Tir,XA6. 

Indian corn ... „ bushels . 

Wheat do... 

Rye-.-. — « -do... 

Oata „-..do..- 

Potatoes do... 

Hay, tona. 

Cottost - pounds . 



A7.KA.]S'3AS. 

Indian com hushela. 

Wheat c - do... 

Kye ds... 

Oata do... 

Potatoes do... 

Hay tons. 

Cotton - - .pounds. 

Total..-. — « - 



Indian com bushels . 

Wheat , do... 

Kye do... 

Oats do... 

Buckwheat do... 

Potatoes do... 

Tobacco pounds 



Hay. 



-tons. 



Cotton pounds. 

Total 



WEST VIBQINIA. 

Indian com ^-.bushels.. 

Wheat do — 

Bye do 

Oats do 

Barley do 

Buckwheat do 

Potatoes do 

Tobacco pounds . , 

Hay ...tons. 



Total., 



KENTUCKY. 

Indian com bushels. 

Wheat do... 

Bye do... 

Oats — -. do... 

Barley do... 

Potatoes --do. -- 

Tobacco r pounds. 

Hay. ........... - tona. 

Total 



1^, 675, 200 
14, 000 
214,483. 050 
250, 000, 000 



19.9 

14 
159 
1, 700 



m, 000 

1, 000 
1, 348, 950 
147, 059 



345, 009 



58, 396, 000 
7, 200, 000 
54, 000 
5, 53] , 500 
004, 800 
127, 200 
497, 3i0, 000 



26 
IG 
18 
37 
84- 
1. 59 
275 



2, 246, 000 

4.^'\ 000 
3, 000 
149, 500 
7, 200 
80, 000 
1, 808, 400 



22, 992, 000 
1, 038, 000 
51, 040 
1, 665, 420 
992, 200 
24, 780 
318, 277, 050 



37, 422, 700 
7, 935, 000 
470, 400 
5, 707, 920 
101, 650 
1, 166, 400 
35, 324, 800 
174, 640 
196, 285, 500 



10, 118, 400 
3, 737, 500 
301, 200 
3, 534, 600 
42, 900 
86, 400 
982, 500 
2, 535, 000 
341, 190 



45, 922, 100 
4, 910, 400 
963, 960 
7, 920, 000 
375, 000 
2, 130, 000 
123, 453, 900 
410, 380 



24 
6 
11.6 
24.6 
121 

1. 77 
273 



4, 744, 100 



958, 000 
173, 000 
4, 400 
67, 700 
8, 200 
14, 000 
, 165, 850 



19.3 

5 
12 

20.4 

19 

72 
608 

1. 48 
265 



27.2 
11.5 
14 

25.8 
13 
18 
75 
650 
1.53 



2, 391, 150 



1, 939, 000 
1, 587, 000 
39, 200 
279, 800 
5, 350 
16, 200 
58, 100 
118, 000 
740, 700 



4, 783, 350 



372, 000 
325, 000 
25, 800 
137, 000 

3, 300 

4, 800 
13, 100 

3, 800 
223, 000 



1, 107, 900 



22.7 
9.3 

11.6 

26.4 

30 

75 
687 
1. 42 



2, 023, 000 
528, 000 
83, 100 
300, 000 
12, 500 
28, 400 
179, 700 
289, 000 

3, 443, 700 



59 
8.3 
5.5 



44 
86 
72 
42 
99 
9 75 
8.2 



48 
95 
82 
45 
65 
12 96 

8.: 



41 

84 
61 
33 
73 
39 
6 

10 10 
8.1 



42 
86 
53 
26 
75 
58 
44 
6.5 
6 81 



40 
76 

53 
28 
87 
46 
5 

8 95 
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.TdbU shewing the product of each principal crop, *f o., for 1678— Continued. 



Products. 



OHIO. 

Indian com bnsliels. 

Wheat do... 

Kye , -do. .. 

Oats , do... 

Bailey ..do... 

Bucliwlieat do... 

Potatoea ..do... 

Tobacco pounds. 

Eay.„ tons. 



CD 



108, 64n, 700 
3;J, 120, 000 
1, 2G3, oOO 
82, 848, 500 
1, 490, COO 
431, 800 
8, 210, 400 
22, 708, 000 
3, 032, 080 



34.9 
18 
17.8 
35.9 
29 
17 
C6 
811 
L51 



i ^ 


bushel, 
r ton. 


ation. 






=j 


O <ri 
Is 








\ 1" 


To 



I 



3, 113, 000 $0 33 



1, 840, 000 

71,000 ! 
915, 000 

51, 400 

25, 400 
124, 400 

28, COO 

2, 008, 000 



Total. 



MICHIGAN. 

Indian com bnehels. 

Wb65ttt ^ do... 

Rye ....do... 

Oata , do.,. 

Barley do... 

Buck'wheat do... 

Polfttoes - , .do... 

Hay tone. 



Total. 



rsroiAWA. 

Indian corn bnshels. 

Wheat do... 

Bye do... 

Oate do... 

Barley do... 

Buct wheat ". do... 

Potatoes do 

Tobacco ponnds . . 

Hay tons. 



8(5 
51 



61 
53 



$85, 852, 421 
28, 433, 200 
644, 538 
7, 226, 670 
1, 073, 232 
263. 398 
4, 351, 512 
1,135,400 
19, 769, 162 



8, 176, 200 , 



93, 799, 533 



31, 247, 700 
27, 889, 200 
285, GOO 
13, 899, 3G0 
1, 2oJ , 000 
676, 000 
«, 916. 000 
1, 155, 420 



37.4 
IS. 3 
17 

32.1 

26 

iG.» ; 

76 

1.31 I 





38 


1, 524. 000 


85 


10, 800 


48 


4o3, 000 


27 


48, 500 


64 


40, COO 


48 


91, 000 


48 


f!82, 000 


5 49 



11, S 74, 126 
23, 705, 820 
137, 068 
3. 752, 811 
807, 040 
324, 430 

8, 319, 68d 

9, 809, 5ie 



3, 870, i 



53, 730, 561 



Total. 



ELLrNOIB. 

IntUan com.... busheLi. 

Wheat do... 

Eye do... 

Oats do... 

Barley do... 

BuekTvheat do . . . 

Potatoes do... 

Tobacco ponnds. 

Hay tons. 



Total., 



wjscoifsm. 

Indian com bushels. 

Wheat do... 

Ry6 do... 

Oats do... 

Barley do... 

Buckwheat * do... 

Potatoes do... 

Hay , tons. 



Total., 



MIN^IISSOTA. 

Indian com bnshels. 

Wheat do... 

Bye do... 

Oats do... 

Earley do. .. 

Buckwhc-it do... 

Potatoea do... 

Hay tona. 

Totftl 



1S8, 252. 000 


32.8 


33, 136, 000 


16 


435, 000 


14.5 


16, 487, 200 


2iJ. 6 


500, 000 


25 


135, 520 


15.4 


3, mo, 000 


64 


8, 446, 000 
1, 680, 000 


820 


i.40 



225, 932, 700 
31, 620, 000 
2, 511, COO 
56, 294, 790 
1, 930. GOO 
147, 000 
9, 339, 800 
5, 180, 000 
8, 531, 300 



86, 900, 000 
21, 154, 400 

3, 551, 200 
S3, 528, 000 

4, 204, 000 
504, 000 

8, 307. 000 
1, 395, 000 



27.1 

13.6 

ia2 

35.9 
23 
14 
67 
700 
1.49 



37.5 

12.4 

18.4 

38.1 

26 

15 

(55 

1.55 



17, 106, 000 
28, 824, 000 
176, 800 
20, 352, 000 
2, 499, 800 
102, 200 
3, 877, 200 
1, 609, 920 



38.1 
12 

22.1 
42.4 
29 
14. 0 
108 
L72 



4, 215, 000 
2, 071, 000 

30,000 I 
557,000 ! 
20,000 I 
8, 800 I 
60, 000 i 
10,300 I 
1,200,000 i 



27 
81 
51 
20 
80 
60 
47 
3.5 
6 06 



37, 328, 040 
26, 840, 160 
22L 850 
3, 297, 440 
44.W0 
81,^12 
1, 804, 800 
295,610 
10, 180, 800 



8,172,100 : ! 80,495,012 



8, 337, 000 
2, 325, 000 
155, 000 
1, 508, 100 
84, 200 
10, 500 
139, 400 
7, 400 
2, 370, 000 



14, 996, 600 



984, 000 
1, 706, 000 
193, 000 
880, GOO 
164, 000 
33, 000 
127, 600 
900,000 



25 
75 
41 
18 

53 



4 

5 14 



29 

67 
41 
20 

58 
50 
4G 
6 57 



4, 988, 400 



449, 
2, 402, 
8, 
480, 

80, 
7, 
35, 
936, 



4, 404, 100 



51 
41 
23 
41 
54 
28 
4 73 



56, 483, 175 
23, 715, 000 
1, 029, 610 
10, 133, 063 
1, 026, 39S 
80, 850 
4, 206, 308 
207, 200 
18, 150, 882 



115, 122, 385 



10,701,006 
14, 173. 44« 
1, 455, 992 
6, 705, 600 
2, 473, 120 
252, COO 
8, 821, 220 
9, 165, 150 



48, 747, 530 



4, 961, 001 
14,700,a^0 
72,4£g 

1, 024, 918 
55,188 
1, 085, §18 
7, 614, 92S 

34,1^,388 
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Table shoiving fhe product of each principal cropf for 1878 — Continued. 





jcToauots. 




itity produced 
in 1878. 


•age yield per 
acre. 


ber of acrea 
each. crop. 


%^ 

u o 

<u 

© y 


I valuation. 
















o 

Pi 


c3 
O 


















H 




IOWA. 






















175, 256, 400 


37.4 


4,686,000 


$0 


16 


$28, 041, 024 






do 


30, 440, 960 


9.4 


3,238,400 




60 


15, 220, 480 








431, 600 


16. 6 


26, 000 




35 


151, 060 


Oat» ..... 




do 


38, 332, 800 


36.3 


1, 056, 000 




13 


4, 983j 264 


Barley 




do 


6, 088, 000 


24 


212, 000 




33 


1, 679, 040 


iBnckwlieait . - - 




........do..-. 


123, 200 


14 


8, 800 




51 


62, 832 






do 


10, 070, 000 


100 


100, 700 




26 


2, 618, 200 


Hav.*--. ...... 






3, 564, 000 


1.80 


1, 980, 000 


3 


60 


12, 830, 400 


Tiytal 










11, 307, 900 




65, 586, 300 




















UIBSOUIU. 






















93, Om, 400 


26.2 


5, 552, 000 




26 


24, 196, 224 


Wheat........ 




do 


20, 196, 000 


11 


1,836,000 




67 


' 13, 531, 320 








732, 000 


15 


48, 800 




41 


300, 120 








19, 584, 000 


30.6 


640, OOO 




18 


; 8, 525, 120 


Sop^wlieat 




do 


46, 400 


16 


2, 900' 




52 


24, 128 






do 


6, 415, 000 


75 


72, 200. 




38 


5,057,700 


7ol)acGo« ■ ■ 




■ ..poTuids.. 


S3, 023, 000 


770 


29, 900 




5 


1, 151, 150 


Haj^-*-- • 






1, 620, 000 


1.62 


1, 000, 000 


6 


43 


' 10, 416, 600 












7, 181, 800 




55, 202, 362 








81,663,400' 


33.9 


2,40e,000i 




19 


Vt:^16,*'497;^046 


Wlieat-aa.---. 




do 


27, 221, 000 


16. 3- 


J 670, 000' 




59 


'16, 060, 390 






do.... 


2, 470, 400 


19. 3. 


128, 000- 




31 


765, 824 






do.... 


16, 020, 000 


36 


445, 000 




17 


' SS:723, 400 


£axlQy> 




.do - 


O 1 <?0 OAA 

^, IDO, /UU 


26 


83, 200 




31 




pirwh tKA't 




do.... 


78, 200 


17 


4, 600 




66 


51, 612 


'Pntn.'tnAH. 




...do ... 


A Cork fit\f\ 

4, 539, 000 


85 


63, 400 




44 


X, Wl, IDU 




>>«-■■ 


■■■...•.tons.* 


1, 530, 000 


1. 80 


850, 000 


3 


27 


6, 003, 100 












6, 640, 200 




42, 769, 1-24 


Indiaaooonr.w. 






54, 222, 000 


— , 

42 




1, 291 ^-OOO 




16 


^ — . 

: 

i,: J*; 675, 520 








13, 872, 900 


13.1 


1, 059, 000 




49 


' ■ 797, 721 






do.... 


1, 432, 500 


19. 1 


75, 000^ 




24 


343, 800 








0, %Z\ff ouu 


33. 4- 






17 


(t, 093, 015 






do..-. 


568, 750 


25 


22, 750 




33 


187! 687 








30, 400 


16 


1, 900' 




55 


16 720 






do-... 


1,750, 000 


125 


14, 000- 




23 


402', 500 








620, 400 


1. 88 


330, 000 


3 


29 


2, 041, 116 








2, 986, 150 




19, OOO, U79 




CIILIFOBKIA. 












60 


z, 080, 350 






8, 467, 250 


34.5 


100, 500 










41, 990, 000 


17 


2,470,000 


X 


03 


^ 43, 249, 700 


Bye— 




«.do 




15 


13 000 




75 


146 250 






4, 850, 000 


30 


145^000 




69 


?,00l|500 








14, 950, 000 


23 


OO.U, UUU 




65 


Q 717 Finn 




do.... 


4 377 600 


114 


38, 400 


12 


98 


4, 290, 048 








1, 271, 000 


2. 05 


620,000 


61 


= 16,027,310 








4,036,900 




78,612,658 




OKEGON. 




166,500 




6;ooor 


92 


[ 153,180 






do.-. 


7,665,000 


I 21 


\ 1865, OOO 




92 


1 ■ % 051, 800 






do.... 


13, 230 


14. T 


900 




72 


9, 525 




do..-. 


2, 790, 000 


31 


90, 000 




50 


1, 395, 000 








370, 300 


23 


16, 100 




62 


229, 586 




do.... 


598, 500 


95 


6, 300 




60 


359, ].00 








160, 500 


1. 60 


107, 000 


12 


00 


1, 926, 000 








590, 300 




11,124,J191 















\ 
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Table showing thejproduct of each principal cfi^opj ^Cjfor 1878— Continued. 



Products. 


Quantity produced 
in 1878. 


Average yield per 
acre. 


Xumher of acres 
in each crop. 


Value per bushel, 
pound, or ton. 


Total valuation. 


N:EVADA, COLORADO,, AND THE I^BRRITOBIES. 


2, 670, OOO 
15, 600, 000 
2, 250, 600 
997, 500 
4, 830, 000 
300, 000 . 
31, 250, 000 ^ 


80 


89, 000 
1, 300, 000 
72, 600 
10, 500 
6, 900 
200, 000 
125, 000 


$0 60 

00 

30 


$1, 602, 000 
9, 360, 000 
675, 180 


Wheat do 


].2 
31 




95 
700 


50 
5 


498, 750 
241, 500 
3, 000, 000 
2, 500, 000 




1.50 
250 


10 00 

8i 








1, 804, 000 




' 17,''877f430 











Summary for 



States. 



Maine 

H"6W Hampshire , 

Vermont 

MassacTiiisetta — 

Ehodo IslJind 

Connecticut , 

New York , 

Kew J eraey 

PennaylTania , 

Delaware 

Maryland , 

Virginia 

North Carolina 

Soutli Carolina 

Georgia 

Florida 

Alabama 

Mississippi 

lK)uisiana 

Texas 

Arkansas 

Tonneasee 

"West Virginia 

Kentucky 

Olno 

Micliigan 

Indiana 

Illinois , 

Wisconsin 

!BCinnesota 

Ipwa 

Missvouii .. , , 

KaiiHiis , 

Nebrftskai , 

California , . . . . 

Oregon - 

Nevada, Colorado, and the T^-rritoriea 

Total. „ 



mvtig tlie product^ tke area, aiid the value of e<ich crop for 1878. 



Acres. 



54, 500 
50, 600 

55, 500 
35, 000 

8, 400 
75, 000 
€95, 000 
272, 000 
1, 250, 000 
180, 000 
477, 000 
1, 040, 000 

1, 6G2, 000 
1, 320, 000 

2, 218, GOO 
230, 000 

1, 994, 001) 

1, 498, 000 
848, 000 

2, 246, 000 
95S, 000 

1, 939, 000 
372, COO 

2, 023, 000 
3, 113, 000 

835, 500 
4, 215, 000 
8, 337, 000 
984, 000 
449, 000 
4, 686, 000 

3, 552, 000 
2, 406. 000 
1, 291, 000 

100, 500 
5, 000 
89, 000 



51, 585, 000 



Vain©. 



$1,417, 000 
1, 346, 514 
1, 319, 790 
78x, 200 
142, 4S4 
1, 376, 400 
12, 510, 000 

4, 406, ^00 
21, 151, 200 

1, 755, 000 

5, 044, 275 

7, 82o, 000 
10, 171,440 

6, 029, 040 

14, 882, 780 

1, 550, 520 
14. 117, 520 
12, 4G3, 860 
10, 125, 120 
25, 094, 240 
11, 03G, 160 

15, 343, 307 
4, 249, 728 

18, 5G8, 840 
35, 852, 421 
11, 874, 128 
37, 328, 040 
50, 483, 175 
10, 701, 000 
4, 061, 001 
28, 041, 024 
24, 156, 224 
15, 497, 043 

8, 675. 520 

2, 080, 350 
153, 130 

1, 602, 000 



441, 153, 405 



Bnehcls. 



390, 200 
189, 000 
527, f>00 
13, 2G0 



Acres. 



27, 690 
14,323,400 

2,407 500 
22, 095, 000 

1, 043, 900 

6, 383, 000 

7, 068, 240 
3, 023, 800 

732, 050 
2, 758, 000 



1, 255, 600 
428, 400 



7,2C0, 000 
3,038,000 
7, 935. 000 

3, 737, 500 

4, 910, 400 
33, 120, 000 
27, 889, iv^> 
23, 130, 000 
31, 020, 000 
21, 154, 400 
2S, 824, 000 
30, 440, 960 
20, 196, 000 
27, 221, 000 
13, 872. 900 
43.990. 000 

7, G6n, 000 
15, 600. 000 



420, 122, 400 



28, 300 
33, 500 
31, 000 
830 



Value. 



$519, 022 
279, 720 
G06, 050 
27, 390 



2,3 30 
743, 600 
li>8, 500 
1, 473, 000 i 
80,300 ' 
491, 000 
PSl, 700 
405, 200 
133, 100 
304. 000 



172, 000 
63. 000 



450, 000 
173, 000 

1,587, 000 
325, 000 
528, 000 

1,840, 000 

1, 524, m 

2, 071, 000 
2, 325, 000 

1, 706, 000 I 

2, 402, 000 ! 

3, 238, 400 I 
1, 836, 000 I 
3,670,000 j 
1,059,000 I 
2,470,000 I 

3G5, 000 j 
1, 300, 000 i 



28, 243 
14, 410, 968 

2, 647, 350 
21, 432, 150 

1, 043, 900 
6, 255, 340 
6, 290, 783 

3, 023, 800 
951, 665 

3, 254, 440 



1, 318, 380 
573, 340 



6, 192, 000 
988, 100 

6, 685, 400 
3, 214, 250 
3, 731, 904 

28, 483, 200 
23, 705, 820 
2G, 840, 100 
23, 715. 000 
14, 173; 448 

14, 700, 240 

15, 220, 480 
13, 531, 320 

16, 000, 390 
6,707,721 I 

43, 249, 700 I 

7, 051, 800 i 
0,360,000 



Bnahels. 



42, 400 
39, 600 
83, 420 
446, 340 
21, 450 
443, 040 
3, 774, OOO 
564, 740 
3, 777, 620 
14, 500 
370, 840 
473, 200 
354, 410 
38, 500 



54, 000 
51, C iO 
470, 400 
361, 200 
903, 960 

1, 2G3. 800 
285,- 600 
435, 000 

2,511,000 
3, 551, 200 
17*J, ttOO 
431, 600 
732, 000 

2, 470, 400 
1, 432, 500 

195, 000 
13, 230 



32, 108, 560 



326, 346, 424 i :>5, 842, 790 



2, 650 

3, 300 

4, 300 
25, 800 

3 , 650 
31, £00 
222, 000 
37, 400 
245, 300 

1, 000 
25, 400 
52, 000 
42, 700 

7, GOO 



3, 000 
4,400 
39, 200 
25, 800 
83, 100 
71, 000 
36, 8(n 
30, 000 
155, 000 
193, 000 
8. 000 
20, 0i)0 
48, 800 
128, 000 
75, 000 
13, 000 
900 



1, 622, 700 



7. line. 



$36, 888 
30, 096 
53, 394 
276, 730 
12, 441 
376, 584 
2, 188, 920 
338, 844 
3, 173, 200 
8, 990 
196, 545 
269, 724 
233, 910 
43, 505 



38, 880 
41, 852 
286, 944 
191,436 
510, 898 
644, 538 
337, 088 
221, 850 
1, 029, 510 
1, 455, 992 
72, 488 
151, 060 
300, 120 
765, 824 
343, 800 
146, 250 
9, 525 



ls£) 
CD 



13, 592, 826 



Summary for each State, shaming the producty the arexi, and the value of each crop for 1878 — Continued. 



States. 



Maine 

Kew Hainpaliire 

Veimont ... 

Massactin setts 

Rhode Islaud 

Coimecticut 

New York 

K«w Jersey 

Pennsylvania 

Delaware 

Maryland 

"Virginia 

Nortli Cai'olina 

South Carolina 

Georjiia 

Florida 

Alabama 

Mississippi 

Louisiana 

Texas 

Aikansaa 

Tennessee 

West Virginia 

Kentncky 

Ohio 

Michigan 

Indiana 

minoia 

Wisconsin 

Minnesota 

Iowa 

Missouri 

Kansas 

Kebraska 

California , 

Oregon , 

Nevada, Colorado, and the Territorios, 

Total 



Bushels. 



2. 667. 000 

1, 313; 760 

3, 914, 580 
469, 800 

79, 200 
1, 298, 080 
45, 080, 000 
5, 224, 800 

37, 778, 400 
462, 000 

3, 440, 000 
7, 928, 600 

4, 448, 000 

1, 072, eoo 

.7, 154, 280 
160, 650 

2, 617, 780 
929, 600 

14, 000 

5, 531, 500 

1, 665, 420 

5, 707, 920 

3, 534, 600 
7, 920, 000 

32, 848, 500 
13, 899, 300 
16, 487, 200 
56, 294, 790 

33, 528, 000 
20, 352, 000 

38, 332, 800 
19, 584, 000 
10, 020, 000 

6, 429, 500 

4, 350, 000 

2, 790, 000 
2, 250, 600 



413, 578, 560 



Acres. 



105, 000 

35, 700 
123, 100 

16, 200 
3, 300 

42, 700 
1, 400, OGO 
168, 000 
1, 166, 000 

16, 800 
172, 000 
505, 000 
278, 000 

80, 000 
428, 400 

10, 500 
160, 600 

50, 000 
1, 000 
149, 500 

67, 700 
279, 800 
137, 000 
300, 000 
915, 000 
433, 000 
557, 000 
1, 568,.100 
880, 000 
480, 000 
1, 056, 000 
640, 000 
445, 000 
192, 600 
145, 000 

90,000 

72. 600 



13,176,500 



Valne. 



$1^ 
1, 



013, 
472, 
291, 
169, 
31, 
506, 
073, 
515, 
200. 
124, 
963, 
695, 
912, 
578, 
934, 
122, 
413, 
632, 
8, 
323, 
749, 
883, 
918, 
217, 
226, 
752^ 
297, 
133, 
705, 
680, 
983, 
525, 
723, 
093, 
001, 
395, 
^75. 



101, 945, 830 



Enshels. 



817, 300 
96, 600 
141, 750 
50,000 
8, 930 
26, 400 
4, 917, 200 



677, 30Q 



42, 900 
375, 000 
1, 490, 600 
1, 261, 000 
500, 000 
1, 936, 600 
4, 264, 000 
2, 499, 800 
5, 088, 000 



2,163,200 
568, 750 
14, 950, 000 
370, 800 



Acres. 



-^7, 150 
4,8?0 
5,250 
2, 500 
470 
1,200 
258, 800 



26, 050 



3, 300 
12, 500 
51, 400 
48, 500 
20, 000 
84, 200 

164,- 000 
89, 200 

212, 000 



83, 200 
22, 750 
650, 000 
16, 100 



Value. 



BUCKWHEAT. 



Bushels. 



-\- 



$580,283 
66, 654 
96, 390 
37, 500 
7. 590 
18, 480 
3, 442. O^LO 



541, 840 



32, 175 
320, 250 
1,073,252 
807, 040 
445, 000 
1,026,398 
2, 473, 120 
1, 024, 918 
1, 679, 04O 



670, 592 
187, 687 
9, 717, 500 
586 



42, 245, 630 



1, 790, 400 



24, 483, 315 



432, 000 
107, 000 
491, 400 
43, 200 



118, 300 
5, 3C6, 000 

374, sro 

2, 720, 000 



84, 600 
47, 250 



Acres. 



18, OGO 

i\ 350 
18, 200 
3, 600 



8, 450 
2C.8, 300 
19, 700 
170, 000 



4, 700 
3, 150 



101, 650 
86, 400 



431, 800 
675, 000 
135, 520 
147, OCO 
504, 000 
102, 200 
123, 200 
46, 400 
78, i;oo 
30,400 



12, 246, 820 



5, 350 
4, 800 



25, 400 
40, 000 
8, 800 
10, 500 
33, GOO 

7, 000 

8, 800 
2. 900 
4, 600 
1, 900 



673, 100 



Value. 



86, 359 
2, 683, 000 
202, 122 
1, 496, 000 



6, 454, 120 



Summary for each State, showing the jproduct, the area, and the value of each crop for 1878— Concluded. 



States. 


POTATOES. 


TOBACCO. 


HAT. 


COTTON. 


Bushels. 


Acres. 


Value. 


Pounds. 


Acres. 


Value. 


Tons. 


Acres. 


Value. 


Pounds. 


Acres. 


Value. 




3, 833, 200 
2, 649, 600 
2, 721, 600 
2, 046, 000 

513, 500 
1, 336, 500 
18, 135, 600 
4, 344, 000 
8, 961, 000 

426, 300 
1, 041, 600 
1, 600, 800 
1, 197, 900 
99, 600 

345,050 


51, 800 
36, 800 
37, 800 
34, 100 

7,900 
29, 700 
355, 600 
54, 300 
154, 500 

4,900 
16, 800 
18, 400 
12,100 

1, 200 

5, 150 


$2, 798, 236 
2, 278, 656 
2, 041, 200 
1, 902, 780 
513, 500 
1, 309, 770 
14, 689, 836 
3, 779, 280 
6,272,700 
255, 780 
666, 624 
800, 400 
706,761 
73,704 
317,446 








1, 260, 000 
637, 000 

1,222, 080 
884, 450 
116, 000 
843, 200 

6, 480, 000 
681, 500 

4, 107, 500 
40, 656 
241, 800 
285, 600 
132, 990 
26, 000 
39, 790 


1, 260, 000 
650, 000 
1, 072, 000 
665, 000 
116, 000 
■ 527,000 
4, 800, 000 
470, 000 
2, 650, 000 
36, 300 
195, 000 
210, 000 
93, 000 
20, 000 
23, 000 


$12, 348, 000 
5, 669, 300 

10, 815, 408 

11, 497, 850 
2, 088, 000 
9, 654, 640 

48, 016, 800 
7, 339, 755 

33, 106, 450 
650, 496 

2, 357, 550 

3, 632, 832 
1, 287, 343 

282, 100 
521, 647 
























4, 320, 000 


2, 700 


$475, 200 


















8, 120, 000 
2, 220, 000 


5, 800 
1, 850 


893, 200 
244, 200 


















22, 800, 000 


19,000 


2, 280, 000 


















29, 750, 000 
86, 940, 000 
12, 896, 000 


42, 500 
126, 000 
20, 800 


1, 636, 250 
4, 347, 000 
773, 760 


















99, 794, 500 
153, 977, 950 
238 843 500 

17^ 664! 900 
242, 556, 600 
337, 028, 200 
214, 483, 050 
497, 330, 000 
318, 277, 050 
196, 285, 500 


590, 500 
944, 650 
1, 483, 500 
' 166,' 650 

1, 837, 550 

2, 055, 050 
1, 348, 950 
1, 808, 400 
1, 165, 850 

740, 700 


$8, 482, 532 
13, 396, 082 

1, 448, 522 
19, 889, 641 
27, 973, 341 
17, 802, 093 
40, 779, 420 
26, 098, 718 
15, 899, 125 




















453, 900 
306, 600 


4, 450 
4, 200 


354, 042 
285, 138 








34, 200 
27, 720 


19, 000 
18, 000 


577, 980 
441, 025 




















604, 800 
992, 200 

1, 166, 400 
982, 500 

2, 130, 000 

8, 210, 400 
6, 916, 000 
3, 840, 000 

9, 339, 800 
8, 307, 000 

3, 877, 200 
1 A f\'7(\ nnn 
lU, U(U, UUU 

5, 415, 000 

4, 539, 000 
1,750, 000 
4, 377, 600 

598, 500 

997, 500 


7, 200 

8, 200 
16, 200 
13, 100 
28,400 

124, 400 
91, 000 
60, 000 
139, 400 
127, 800 
35, 900 

72, 200 
53, 400 
14, 000 
38, 400 
6,300 

10,500 


598, 752 
644, 930 
454,896 
432, 300 
979, 800 
4, 351, 512 
3, 319, 680 
1, 804, 800 
4 296, 308 
3, 821, 220 
1, 085, 616 
9 A1fi 9nn 

2, 057, 700 
1, 997, 160 

402, 500 
4, 290, 048 

359, 100 

498. 750 








127, 200 
24, 780 
174, 640 
341, 190 
410, 380 
3, 032, 080 
1, 155, 420 
1, 680, 000 
3, 531, 300 
1, 395, 000 
1, 609, 920 
3 564 000 
l' 620i 000 
1, 530, 000 
620, 400 
1, 271, 000 
160,500 

300, 000 


80, 000 
14, 000 
118, 000 
223, 000 
289, 000 
2, 008, 000 
882, 000 

1, 200, 000 

2, 370, 000 
900, 000 
936, 000 

1, 980, 000 

1, mo] 000 

850, 000 
330, GOO 
620, 000 
107, 000 

200, 000 


1, 240, 200 
321, 149 
1, 763, 864 
2, 323, 504 
3, 672, 901 
19, 769, 162 
9, 809, 516 
10, 180, 800 
18, 150, 882 
9, 165, 150 
7, 614, 922 
12, 830, 400 
lo', 416| 600 
5, 003, 100 

2, 041, 116 
16, 027, 310 

1, 926, 000 

3, 000, 000 












35, 324, 800 
2, 535, 000 
123, 453, 900 
22, 708, 000 


58, 100 
3, 90O 
179, 700 
28, 000 


2, 119, 488 
164, 775 
6, 172, 695 
1, 135, 400 










Ohio... 


















8, 446, 000 

5, 180, 000 


10, 300 
7, 400 


295, 610 
207, 200 








Illmois 








Wisconsin 








M^sinesota 






























23, 023, 000 


29, 900 


1, 151, 150 








Kansas 


















































KeYacla, Colorado, and 
Total 


*4, 830, 000 


6,900 


241, 500 


t31, 250, 000 


125, 000 


2, 500, 000 


124, 126, 650 


1, 776, 800 


73, 059, 125 


392, 546, 700 


542, 850 


22, 137, 421 


39,608, 296 


26, 931, 300 |285, 543, 752 


12,347,471, 250 


12, 266, 800 


193, 854, 641 



00 



* This amount includes an aggregate estiniate of the tobacco crop of States left blank in the column aboTe. 

1 5.216,603 bales of 450 poTUidi each. 



t Produced chiefly in Indian Territory 



Table showing the average yield per acre and thepri<:^per Imhel, paundj or few, of farm products for the year 1878. 



States. 



Maine 

New Hampshire 

Vei-mont 

Massachusetta 

Uliode Island 

Connecticut , 

Xcw York 

New Jersey 

Pennsj^vania ; 

Delaware 

Maryland 

Virginia 

Nortli Carolina 

South Carolina 

Georgia 

Plorida , 

Alabama 

Mississippi , 

Louisiana 

Texas i , 

Arkansas 

Tennessee 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana , 

Illinois 

Wisconsin 

Minnesota 

Iowa 

Missouri , 

Kansas , 

Nebraska 

California 

Oregon 

Nevada, Colorado, and 
the Territories 



40 
39 
41 
36 
32 

29.6 

36 

36 

35 

25 

23,5 

17.5 

13.6 

9.3 
11 

9 
12 
13 

19.9 

26 

24 

19.3 

27.2 

22.7 

34.9 

37.4 

32.8 

27. 1 

37.5 

38.1 

37.4 

26.2 

33.9 

42 

34.5 

33.3 

30 



I- 



$0 65 
61 
58 
62 
53 
62 
50 
45 
48 
39 
45 
43 
45 
54 
61 
73 
59 
64 
60 
44 
48 
41 
42 
40 
33 
38 
27 
25 
29 
29 
16 
26 
19 
16 
60 
92 

60 



I 

14 

14 
17 
22 



13 

19 

15 

15 

13 

13 
7.2 
6.5 
5.5 
7 



7.3 
6.8 



16 
6 
5 

11.5 
9.3 

18 

18.3 

16 

13.6 

12.4 

12 
9.4 

11 

16.3 
13.1 
17 
21 

12 



$1 31 
1 48 
1 15 
1 50 



1 02 
1 02 
1 06 
97 
1 00 
98 
89 
1 00 
1 30 
1 18 



1 05 
1 35 



95 
84 
86 
76 
86 
85 
81 
75 
67 
51 
50 
67 
59 
49 
1 03 
92 



16 

12 

19.4 
17.3 
13 

14.2 
17 
15.1 
15.4 
14.5 
14.6 
9.1 
8.3 
5.5 



18 

11.6 

12 

14 

11.6 
17.8 
17 

14.5 
16.2 
18.4 
22.1 
16.6 
15 

19.3 
19.1 
15 
14.7 



25.4 

36.8 

31.8 

29 

24 

30.4 

32.2 

31.1 

32.4 

27.5 

20 

15.7 

16 

13.4 

16.7 

15.3 

16.3 

16.6 

14 

37 

24.6 

20.4 

25.8 

25.4 

35.9 

32.1 

29.6 

35.9 

38.1 

42.4 

36.3 

30.6 

36 

33.4 

30 

31 

31 



$0 38 

36 
33 
36 
40 
39 
29 
29 
27 
27 
28 
34 
43 
54 
55 
76 
54 
68 
59 
42 
45 
33 
26 
28 
22 
27 
20 
18 
20 
23 
13 
18 
17 
17 
69 
50 



26 



$0 71 



BUCKWHEAT. 



24 

20 
27 
12 



14 
20 
19 
16 



1% 
15 



19 
18 



17 

16.9 

15.4 

14 

15 

14.6 

14 

16 

17 

16 



$0 54 

55 
54 
60 



102 



84 
121 
72 
75 
75 
66 
76 
64 
67 
65 
108 
100 
75 
85 
125 
114 
95 

95 



$0 73 
86 
75 
93 
1 00 
98 
81 
87 
70 
60 
64 
50 
59 
74 
92 



I 



1,600 



1, 400 
1, 200 



1,200 

"""700 

690 
620 



608 
650 
687 
811 



820 
700 



770 



700 



$0 11 



11 
11 



10 



5.5 

5 

6 



6.5 

5 

5 



3.5 
4 



® s 



1 


$9 


80 


.98 


8 


90 


1. 14 


8 


85 


1. 33 


13 


00 


1 


18 


00 


1. 60 


11 


45 


1. 35 


7 


41 


].45 


10 


77 


1. 55 


8 


06 


1. 12 


16 


00 


1. 24 


9 


75 


1. 36 


12 


72 


1.43 


9 


68 


1. 30 


10 


85 


1. 73 


13 


11 


1. 80 


16 


90 


1.54 


15 91 


1. 59 


9 


75 


1.77 


12 


96 


1. 48 


■ 10 


10 


1. 53 


6 


81 


1.42 


8 


95 


1. 51 


6 


52 


1. 31 


8 


49 


1. 40 


6 


06 


1. 49 


5 


14 


1. 55 


6 


57 


1. 72 


4 


73 


1. 80 


3 


60 


1. 62 


6 


43 


1. 80 


3 


27 


1. 88 


3 


29 


2. 05 


12 


61 


1. 50 


12 


00 


1. 50 


10 


00 



250 



« 5 



169 


$0 08. 5 


163 


8.7 


161 


8.2 


106 


8.2 


132 


8.2 


164 


8.3 


159 


8.3 


275 


8.2 


273 


8.2 


265 


8.1 



The prices in the above table are those at the home markets on December 1, 1878. 
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Tal)le showing the ava-age cash value per acre of farm products for the year 1878. 



States. 



r 1^ 



Maine 

New Hampshiro , 

Vermont 

MasBacliTTSctts 

Rhode Island 

Connocticat 

Ifew York 

New Jersey^ , 

Pennsylvania 

Delaware „ , 

Mainland 

Virginia 

North Carolina 

South Carolina 

Georgia 

Florida 

Alabama , 

Mississippi 

Lonisiana 

Texas 

iLrkausas 

Tennessee „ 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

nilnois 

Wisconsin 

Minnesot>a - 

Iowa 

Missouri 

Kansas 

Nebraska 

California 

Oregon 

Nevada, Colorado, and the Territo- 
ries 



00 $18 
70 20 
78^ 19 
32| 33 



35; 1^ 

00| 19 
20: 15 
14 



75 
57 
52 
12 

02 
71 
57 
08 
32 
94 
44 
52 
91 
42| 9 
08! 7 
52 15 
21 15 
8« 12 
77i 10 



34:$13 G'>: 
72 9 I2i 
55 13 58 
OO; 10 73 
, . . i 7 54i 
26| 12 07 
38; 9 86 
90; 9 06 
55: 12 04 
00; 8 99 



7 74 
5 19 

5 48 

6 21 



70 17 

64 19 



18 00 



12 96 
9 51 
7 32 

7 42 

6 15 
9 OS 

8 16; 

7 39; 

6 64! 

7 54! 

9 06i 

5 81i 

6 15 
5 98 
4 58! 

11 25| 



7 20 . 



65 $15 6- 
13 25l 13 80 



10 49 

10 44 
9 60 

11 86 
9 34 
9 02 

8 75 
7 42 
5 60 

5 34 

6 88 

7 2-4 

9 18 
11 63 

8 80 
11 29 

8 26 
15 54 
11 07 

6 73 

6 71 

7 39 

7 90 

8 67 

5 92 

6 46 

7 62 

9 75: 

4 72i 

5 5ll. 

6 121 
6 6S! 

20 70 1 
15 50i 

9 so!. 



18 36 

15 00 

16 15 
15 40 
13 30 



$12 96'$54 
11 00' 61 
U 58i 
7 20; 



20 eo 



54 
55 
65 

10 221 44 
10 oo; 41 
10 26; 69 
8 80i 40 



9 OOj 39 ( 
43 
58 
61 
61 



02 1 . 
92!. 
OOi. 

80; $176 00 

oo' 

10 
31 
60 
60 
20 





13 


87 


9 75 


10 


44 


26 10 






20 88 


"io 


37 


16 &i 


8 


11 


22 25 


9 


24 


12 19 


7 


70 


15 08 


7 


50 


11 89 


7 


88 


7 02 


7 


14 




8 


32 


8 06 


11 


22 


8 25 


8 


80 



154 00 
132 00 



38 50 
34 50 
37 20 



34 



14 95 
14 26 



47 50 



36 48 
42 25 
34 35 
40 55 



28 70 
28 00 



38 50 



35 GO 



$9 80 
8 72 
10 09 

17 29 

18 00 
18 32 
10 00 
15 62 
12 49 
17 92 

12 09 
17 30 

13 84 

14 10 
22 68 



30 42 
24 50 



15 50 
22 94 

14 95 

10 42 
12 71 

9 85 

11 12 
8 48 

7 66 
10 18 

8 14 
6 48 

10 42 

5 

6 19 
25 85 
18 00 

15 00 



$14 Z6 
14 18 

13 20 
8 69 
10 82 
13 61 
13 20 
22 55 
22 39 
21 46 



20 00 



Table showing the average cash value pci' acre of the principal crops of the farm taken 

together for the year 1878. 



States. 



Maine 

New Hampshire 

Vermont 

Masaach-asettei . . 
Kh<)de Island . - . 

Connecticut 

New York 

New Jersey. 
Pennsylvania . . . 

Delay, are 

Maryland 

Virginia 

Nor^b Carolinfb . 
South Carolina.. 

Georgia 

Florida 

Alabama 

Missisfiippi 

Louisiana 



Average 
vaiue per 
acre. 



$12 17 
12 66 
12 24 

19 34 

20 30 
19 70 
12 72 
17 03 
1? 91 
12 02 
12 05 

8 82 
8 40 

8 76 

9 34 
7 55 
9 00 

11 47 
17 78 



States. 



Texas 

Arkansas ^ 

Tennesrtoe 

West Virginia 

Kentucky 

Ohio 

Michigan 

Indiana 

Illinois 

Wisconsin 

Minnesota — . . 

Iowa - - - . 

Missouri 

Kansas 

Nebraska 

California , 

Oregon 

Nevada, Colorado, and the Territories 



Average 
value per 
acre. 



$16 20 
16 68 
9 30 
10 45 
10 45 

12 08 

13 88 
9 85 
7 68 
9 77 
7 76 

5 80 
7 69 
7 58 

6 55 
19 45 
18 84 

9 91 



KEPOET OF THE STATISTICIAN. 271 



A general summary, showing the estimated quantities, nmiler of acred, and aggrenate value 
of tJie prin(nj)al crajps of the farm in 1878. 



ProductB. 


Nnmbor of 
bushels, &c. 


Xnmber of 
a^iea. 


Taltie. 




1, 388, 218, 750 
420, 122, 400 
25, 842, 790 
413, 578, 560 
42, 245, fi30 
12, 246, 820 
124, 126, 650 


51, 585, 000 
32, 108, 5G0 

1, 622, 700 
13, 176, SCO 

1, 790, 400 
673, 100 

1, 776, 800 


$441, 153, 405 
326, 346, 424 
13, 592, 826 
101, 945, 830 
24, 483, 315 
6, 454, 120 
73, 059, 125 


Total - 


2, 426, 381, 600 
392, 546, 700 
39, 608, 298 
6, 216, 603 


102, 733, 060 
542, 850 
26, 931, 300 
12, 266, 800 


987, 035, 045 
22, 137, 428 
235,543,752 
133, 854, 641 


Grraad total 




142, 474, 010 j 1, 48S, 570, 866 







Table showing th^ average ytdd and cash value per acre, and price per hushelj poundf or ton, 
of farm products for live year 1878. 



Products. 


Average yield 
per acre. 


Average price 
per bushel. 


® 9. 

< 


Products. 


Average yield 
per acre. 


Average price 
per bushel, 
pound, or ton. 


Average value 
per acre. 


Indian com ... bushels. 

Wheat . „ do.. 

Rye .,.do.- 

Oats do.. 

Eaojley do.. 


26. 9+ 
13. 1— 
15. 0-h 
31.4- 
23. 6- 


$0 31. 8- 
77.7- 
52. 6- 
24.6-f 
58. 0- 


$8 55 
10 16 1 
8 38 
7 74 
13 67 


Buckwhe.it - . bushels . . 

Tobacco pounds. . 

Hay tons-. 


18.2 - 
69.9 - 

723. 1 + 
1. 47+ 

191. 4 - 


$0 52. 7-f- 
58. 9- 
5.6-f- 
7 20. 9-1- 
08. 3- 


$9 59 
41 12 
40 78 
10 60 
15 80 



COIvrDITIO]^ OF FAEM AOTMALS. 



The condition of farm animals for the year 1878 has on the whole been 
favorable. As the natural result of IJie exceptionally mild winter of 
1877-^78, coupled with an abundant and cheap supply of provender, all 
kinds of stock ciame forth from winter quarters the past spring in bet- 
ter flesh and greater vigor than have obtained for several years. 

In many of the States, in pastures usually covered with snow, grazing 
was uninterrupted throughout the winter; and even from the more nortlT- 
em States few reports were received of disaster to cattle from the se- 
vere coid and violent storms so prevalent in those high latitudes. 

As a further result of the open winter, lung disease, epizootic, and 
similar disorders, were almost unheard of ; and what is more important 
the gestation of all animals was more general and the oftspring better 
developed. From this one fact the farmers and stock raisers of the 
country may learn, if they do not already know, that they will always 
find their account in keeping their breeding animals in a thriving, 
he^ilthy condition, not overfat, but pinched at no time by hunger, nor 
left to shake unsheltered in the blasts of winter and the no less chiUing 
winds and rain of early spring. 

NTJM13ER OF FARM ANOTALS. 

The estimate of numbers of farm animals shows a material increase 
during the past three years ; the largest gain being in swine. In sheep, 
the largest increase has occurred ui Texas, Kansas, and ^Nebraska. Sep 
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arate estimates are not given for the Territxjries; it being impossible, 
from the rapid changes occurring, and the want of an adequate corps of 
correspondents, to obtain exact data. The numbers for the whole coun- 
trp foot up as follows: 





January, 1877. 


January, 1878. 


January, 1879. 




10, 155, 400 
1, 443, 500 
11, 260, 800 
17, 956, 100 
35, 804, 200 
28, 077, 100 


10, 611, 500 
1, 684, 200 

11, 432, 300 
20, 420, 000 
36, 575, 900 
32, 262, 400 


10, 938, 700 
1, 713, 100 

11, 826, 400 
21, 408, 100 
38, 123, 800 
34, 766, 100 












104, 697, 100 


112, 986, 300 


118, 776, 200 





PRICES OF FARM ANEVLALS. 



A decline is to be noted in the prices of all kinds of farm animals for 
the same period. The average per capita for the whole country and for 
all ages is as follows : 





January, 1877. 


January, 1878. 


January, 187S. 




$60 08 


$58 16 


. »52 41 




68 91 


63 70 


56 OB 




27 32 


26 41 


21 73 




17 10 


17 14 


15 39 




2 27 


2 25 


2 07 




6 09 


4 98 


3 IS 



TaMe shotcmg the estimated total mimher and total valu<r of each kind of live stock and t\e. m^trage price in January j 1879. 



Maine 

ITcvr Hainpsiiiro . 

Vermont 

Massnchnsotta . . - 

llhodo Island 

Connecticut 

New York 

Kew J ersey . 

rcnnsylTarsia — 

Dolaw'are 

Maryland 

Tii-giiiia 

Kortli Caroliua . . 
South Carolina... 

Georgia 

Florida 

Alabama 

Mississipi^ii 

Louisiana 

Texas 

Arlcansas 

Tennessee 

West Virginia . . . 

Kentucky . , 

Ohio 

Michigan 

Indinna......... 

niiiiols 

Wisconsin 

Mmncsota 

lo^v■A 

!Missciuri 

'Kansjis 

iNcbriu-ilca 

Cr 



States. 



Oregon 

Nevada, Colorado, and tho Torritonee. 



Total 

Grand average of prices. 



Kunjfccr. 



Average 
price. 



81 IvO 


$56 97 


57' 100 


5f) 39 


77 400 


57 96 


131 000 


79 40 


16 200 


67 50 




59 00 


RQfi Qon 
oyo, puu 


71 93 


114 500 


85 03 


Gh\, .500 


66 29 


19 000 


74 97 


103 600 


64 67 


/Ato, IU\J 


52 "^0 


145 200 


56 60 


Run 


79 87 


iin 200 


61 61 


22 400 


53 46 


112 800 


54 12 


97 200 


51 37 


79 300 


38 11 


918 000 


22 40 




40 75 


32-' 700 


44 00 


122', 200 
8.-^0' 900 


47 51 


43 57 


772, 700 


57 13 


333. 800 


74 66 


G88, 800 


48 47 


1, 100, 000 


46 50 


384, 400 


60 57 


2'17, 300 


63 01 


770, 700 


50 92 


627, 300 


39 89 


275, 000 


49 93 


157, 200 


67 34 


27:j, 000 


43 ^5 


109, 700 


50 05 


25Q. 000 


1 50 00 



10, 938, 700 



.1 



52 41 



Value. 



i4. 654, 449 

3, 219, 869 
4, 486, 104 

19, 401, 400 
1, 003, 500 
3, 156, 500 

ei, 657, 877 

9, 735, 935 
40, 735, 205 

1, 491, 903 
7, 023, 162 
10, 998, 490 
8, 218, 320 
4, 760, 252 
7, 343, 912 
1, 309, 504 
6, 104, 736 

4, 993, 164 
3, 022, 123 

20, 563, 200 
7, 347, 225 

14, 242, 800 

5, 805, 722 
16, 857, 233 
44, 130, 624 
24, 921, 508 
33, 386, 136 
51, 150, 000 
23, 283, 108 

15, 5S2, 373 
39, 244, 044 
25, 022, 907 
13, 730, 750 

10, 585, 848 

11, 938, 350 
5, 490, 485 

12. 500, 000 



JTuniher. 



I Aver.age 
I price. 



573, 254, 808 



11, 800 
14, 400 
24,900 
4, 000 
11, 300 
30, 600 
74, COO 
51, 500 
97, 200 
11, 900 
111, 700 
100, 000 
80, 700 
ISO, 200 
89, 300 
99, 700 

2, 400 
117, 800 

26, 700 
4, 300 
61, 200 
138, 000 
8, 700 
7, 000 
43, 400 
191, 900 
50, 000 
13, 600 
25, 700 

3, 500 
25, 700 



1, 7l3p 100 



$83 59 
104 27 
79 82 

84 35 

85 14 
63 48 
60 59 
79 57 
71 80 
66 36 
54 28 ! 
63 47 I 
53 82 
40 23 
51 59 
49 41 

49 OG 
44 05 
59 44 
87 23 
51 13 
53 13 
76 29 
7D 02 
G6 03 
43 38 
63 24 
87 45 
66 24 

50 91 
65 35 



56 0« 



Value. 



aHLCH-COWS. 



Number. 



$986, 302 
1, 501, 488 
1, 987, 518 
337, 400 
962, 082 
1,942, 488 
4, 454. 060 
4, 097, 855 
6, 984, 702 
780, 684 
6, 0C3, 076 

6, 347, 000 
4, 746, 774 

7, 249, 446 
4, 60G, 987 

4, 926, 177 
119, 904 

5, ISO, 090 

1, 537, 048 
375, 089 

3, 129, 156 
7, 331, 940 
663, 723 
553, 140 

2, 865, 702 
8, 324, 622 
3, 162, 000 
1, 189, 320 
1, 702, 308 

178, 185 
I, 679. 495 



169, ICO 
SS, 100 
217, 800 
100, 700 

22, 000 
116, 500 

1, 446, 200 
152, 200 
828, 400 

23, 200 
100, 500 
238, 200 
232, 300 
131, 300 
273, 100 

70, 000 
215, 200 
188, 800 
110, 900 
544, 500 
187, 700 
245, 700 
130, 500 
257, 200 
714, 100 
410, 900 
439, 200 
702, 400 
477, 300 
278, 900 
676, 200 
516, 200 
321, 900 
127, 600 
459, 600 
112, 400 
423, 600 



90,033,971 ! 11,826,400 



AYOTag« 
pries. 



$22 70 
26 28 I 

25 00 1 

32 50 

33 00 
29 50 
23 37 
35 46 

20 26 

26 00 

25 73 
17 89 

22 22 
13 41 
13 98 

12 62 

13 70 

13 47 

16 80 

14 53 
13 27 

15 82 

23 48 

21 94 

27 50 

26 88 
23-60 

23 67 

20 88 
19 10 

21 14 

17 80 
21 82 

24 27 

25 90 

18 56 



Vain©. 



fTs, 83S, 570 

2, 578, 068 
5, 445, 000 
5, 222, 750 

728, 000 

3, 436, 750 
33i 797, 694 

5, 397, 012 
16, 783, 384 
603, 200 

2, 585, 865 

4, 26],3r.3 
5, 161, 706 

1, 760, 733 

3, 817, 938 
883, 400 

2, 948, 240 
2, .543, 136 

1, 803, 120 
7, 911, 585 

2, 490, 779 

3, 886, 974 
3, 064, 140 

5, 642, 968 
19, 637, 750 
11, 20c, 272 

10, 365, 120 
16, 625, 808 

9, 966, 024 
5, 326, 990 
14, 294, 868 
9, 188, 360 
7, 02a, 858 
3, 096, 852 

11, 903, 040 
2, 086, tU 
S, 581, 632 



256, 953, 928 



21 73 



to 

OS 



Table shoiving the estimated total numher and total valw of each hind of Uv$ itoek^ md the average priot ffi Je»uaif% 1879— Contiiii&ed. 



States. 



/Maine - 

NewHampsliire. 

Vermont 

Massaclinsetts .. 
Rhode Island — 
Connecticut ..... 

New York 

Kew Jersey . 

Pennsylvania — 

Delaware 

Maryland 

Virginia 

Kortli Carolina. , 
Sonih Caroliiia . . 

Georgia 

Florida 

Alabama 

Mississippi 

Lonisiana 

Texas 

Arkansas 

Tennessee 

"West Virginia . - 

Kentucky 

Ohio . 



Michigan - 

Indiana 

Illinois 

"Wisconsin 

Minnesota 

Iowa ....... ^ 

Missouri 

Kansas 

Nebraska ^ »-.. 

California 

Oregon 

Nevada, Colorado, and the Territories . 



Total 

Grand average of prices.. 



OXEN AIJD OTHBB CATTLX. 



Number. 



201,700 

125, 000 
127, 800 
114, 900 

14, 300 
120, 800 
689, 300 

84, 500 
687, 000 

32, 000 
119, 200 
431, 100 
415, 800 
195, 700 
404, 900 
518, 900 
257, 500 
247, 500 
118, 700 
800, 000 
357, 000 
414, 000 
242, 400 
485, 000 
800, 000 
410, 000 
780, 000 
223, 100 
533, 500 
316, 100 
356, 800 
632, 000 
578, 300 
369, 000 
010, 000 
188, 300 
000, 000 



21, 408, 100 



Average 
price. 



$20 76 

27 78 
21 13 
51 29 

26 45 
29 27 

27 18 

28 78 
23 58 
23 57 
19 26 
14 73 

8 18 

9 66 
7 84 

7 42 

8 53 

8 05 
7 81 

9 15 
9 61 
9 28 

19 75 
17 31 
21 19 

20 47 

17 42 

18 91 

16 70 

17 28 

16 98 
14 94 

17 45 

19 45 

18 91 
12 15 
18 17 



15 39 



Value. 



f4, 187, 292 

3, 472, 500 
2, 700, 414 
5, 893, 221 
378, 235 
3, 535, 816 
18, 735, 174 
2,431,910 
16, m\ 460 
754, 240 

2, 295, 792 
6, 350, 103 
3, 401, 244 
1, 890, 462 
8, 174, 416 

3, 850, 238 
2, 196, 475 

1, 992, 375 
927, 047 

43, 920, 000 
3, 430, 770 
8, 841, 920 
4, 787, 400 
8, 395, 350 
16, 952, 000 
8, 515, 520 
13, 587, 600 
23, 128, 821 
8, 909, 450 
5, 462, 208 
23, 038, 464 
24, 382, 080 
10, 091, 335 
7, 177, 050 
19, 099, 100 

2, 287, 845 
18, 170, 000 



329, 543, 327 



Number. 



557, 300 
235, 100 
466, 000 
60, 900 
24, 500 
96, 200 
2, 121, 000 
127, 000 
1, 666, 000 
37, 400 
152, 700 
417, 800 
425, 000 
182, 000 
374, 400 
59, 900 
204, 000 
192, 600 
127, 500 
4, 5C0, 000 
293, 500 
858, 500 
571, 900 
1, 020, 000 
4, 040, 000 
I, 820, 000 
1, 039, 500 
1, 089, 000 
1, 313, 000 
307, 500 
445, 500 
1, 296, 400 
312, 500 
144, 000 
6, 889, 000 
1, 160, 600 
3, 435, 600 



38, 123, 800 



Average 
price. 



$2 69 

2 28 

3 58 

2 88 

3 47 

2 60 

3 29 
3 78 

2 99 

3 30 
2 96 
2 21 
1 28 
1 64 
1 53 
1 94 
1 46 
1 55 
1 82 
1 80 
1 49 

1 50 

2 17 
2 02 
2 42 
2 30 
2 14 
2 12 

1 97 

2 11 
2 02 

1 59 

2 27 
2 30 
1 61 
1 57 
1 93 



2 0^7 



Value. 



$1, 499, 137 

536. 028 
1, 668, 280 
175, 392 
85, 015 
250, 120 
6, 978, 090 
480, 060 
4, 981, 340 
123, 420 
451, 992 
923, 338 
644, 000 
298, 480 
672, 832 
116, 206 

297, 840 

298, 530 
232, 050 

8, 208, 000 
437, 315 

1, 287, 750 

1, 241, 023 

2, 060, 400 

9, 776, 800 
4, 186, 000 
2, 224, 530 
2, 308, 680 
2, 586, 610 

648, 825 
899, 910 
2, 061, 276 
709, 375 
331, 200 
11, 091, 290 
1, 822, 142 
6, 630, 708 



79, 023, 984 



Number. 



60, 300 
42, 900 
50, 500 
84. 900 
15, 400 
61, 300 
975, 000 
152, 900 
927, 800 
47, 600 
262, 200 
713, 600 
1, 262, 600 
508, 500 
1, 620, 000 
197, 600 
1, 095, 100 
1, 386, 700 
360, 500 
1, 957, 000 
1, 123, 500 
1, 900, 000 
284, 300 

1, 969, 500 

2, 272, 500 
567, 200 

2, 325, 600 

3, 336, 000 
635, 300 
196, 200 

2, 915, 000 
2, 817, 600 
1, 089, 000 
607, 600 
565, 000 
221, 900 
157. 500 



34, 766, 100 



Average 
price. 



$4 97 

8 93 

5 76 
11 42 

9 20 
7 87 

6 03 

6 84 
5 79 
5 13 

4 37 
2 76 

2 96 

3 07 
2 93 
2 84 
2 38 

2 51 

3 41 
2 91 
2 40 
2 22 
2 79 

2 23 

3 36 
3 77 

2 97 

3 31 
3 26 
3 70 
3 27 

2 21 

3 03 
3 03 

5 95 
3 19 

7 51 



3 13 



Value. 



$299, 691 
383, 097 
290, 880 
969, 558 
141, 680 
482, 431 

6, 879, 250 
1, 045, 836 
5, 371, 962 

244, 188 
1, 145, 814 
1, 969, 536 
3, 737, 290 

1, 561, 095 

4, 746, 600 
561, 184 

2, COG, 338 
3, 480, 617 

1, 229, 305 

5, 694, 870 

2, 696, 400 
4, 218, 000 

793, 197 
4, 391, 985 

7, 635, 600 
2, 138, 344 

6, 907, 032 
11, 042, 160 

2, 071, 078 
725, 940 

9, 532, 050 
6, 226, 896 

3, 299, 670 
1, 841, 028 
3, 3(11, 750 

707, 861 
1, 182, 825 



110, 613, 044 



Diagram No. I. 



SUGAR. 

Lined part of bars = Domestic Product Blank part of bars = Imports. 

Scale : 400 million lbs. to 1 inch. 



^ Louisiana. Total. 

1861. I => ~_i I ' II 528, 321, 500 lbs. 1, 251, 62(', 551 lbs. 

1862. I ' » IZi 530,832,412 " 

1863. I ! II 498, 840, C 05 " 

1864. i I I n 7,668,200 " 611,284,438 " 

1865. 111! 17,250,000 " 594,330,143 " 

1866. 1^ I I ■ I '>\ 47, ir 0,000 " 1, 012, 70:), 9C4 " 

1867. Ml , I , I i 43,294,050 " 870, 52r, Cw " 
I I ■ I ' ■ I I i 96,894,4C0 " 1,195,120,4:3 " 

1869. p I , i , I I " I I 100, 153, TOO " 1,309,847,1:5 " 

18 ''0- I J . I I I I II 160,013,150 " 1, 300, 202, (?C5 " 

1871- I . 1 ■ I . ■ I I I I 147, 7.'^0. l."0 " ],327,45r, 300 " 

1872. L J I I I I I I I I 124,708,0:0 " 1,505,700,(10 " 

1873. { ^^=1 I I ■ I I I . I 102,922, 7(;0 " 1, 525, J)74, TTl " 

1874. I — = 1 , I , I , I , II 134,504,091 " . 0,705,103,954 " 

1875. I I , I , I I I . I , I 103,4:8, 070 " 1, S5!\ i: 9, ( 74 " 

187G. I I I I t I , 1 1 190, 072, :7J " 1, C04, 947, 1:4 " 

1877. 1 == 1 , I , I , i . . I : 147, 10?, 941 " 1,731,573,553 " 

I lin. f 2 in. i 3 in. ^ 4 in. 



Helation of the domestic product to tho total consumption of sngar in tho United States. 



Diagram No. II. 



MOLASSES. 

Lined part of bars = Domestic Product. Blank part of bars = Imports. 



Scale : 12| million galls, to 1 inch. 



1861. B 



1863. 
1864. 
1865. 
1866. 
1867. 
1868. 
1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 



Domestic. 


Total. 


19, 808, 000 galls. 


40, 191, 556 gallj 


37,018,000 " 


62, 068, 400 " 


11,000,000 " 


37, 569, 088 " 


3,828,000 " 


32,410,325 


850,000 " 


35,185,038 " 


1,300,000 " 


45,140,110 " 


3, 000, 000 " 


49,776,435 " 


3, 370, 000 " 


55,957,969 " 


6,400,000 " 


54,361,092 " 


6,600,000 " 


49,323,171 " 


10,900,000 " 


52,065,784 " 


10,700,000 " 


53,695,203 " 


9,500,000 " 


51,485,526 " 


8, 700, 000 


48,206,257 " 


12, 190, 000 " 


58,608,734 " 


12,850,000 " 


48,809,504 " 


12,900,000 " 


39,965,906 " 


15, 150, 000 *• 


43,812,509 



Belation of the domestic products to the total consamption of molasses in the United Sta tes. 
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STJGAE. 

In the diagram "No. Ij preceding, is given the proportion of pro- 
duction to the consTunption of sugar for this country during the last 
eighteen years. Th e long line denotes the total consumption of cane siigfir 
in the United States ; the shaded part of the line represents the amount 
produced in tlds country. In Diagram Ko, 2 the same applies to 
molasses. 

In 1860j it will be observed, we raised nearly one-half the amount of 
sugar that we consumed, or, in round numbers, 600 million pounds, 
against a total consumption of 1,200 million pounds ; whereas, in 1878. 
we only made 257 million pounds, against a total consumption of 1,731 
million for the year ending June 30, 1878. This great decline is due to 
several causes First. The effects of the war so changed the relations of 
labor that a coifesponding change took place in the manner of carrying 
on the estates, and many were abandoned or neglected. It is an open 
question still whether capital wiU be invested in the same manner as in 
former times ; many, and some of the most intelligent, planters believe 
that in time this great industry will be revived under a system of small 
farms and central factories, where the cane will be sold or ground on 
shares. This plan has the merit of allowing men of small means to 
combine and erect a sugar-house jointly, or will induce men other than 
planters to put their capital into a business that will be entirely sepa- 
rate Irom the planting, and not subject to the same vicissitudes as when 
connected with the agricultural branch of the business of sugar-making. 
The great objection to this plan, viz, the transportation of the cane, 
which is very heavy, from divers farms, can and wiU be obviated by 
better roads, or by location in favorable bayous, so that transportation 
by boats can be made as cheaply as by carts now. 

But another great drawback exists in the state of the levees to pro- 
tect the lands from everflow. Formerly, when our production was 
nearly one-half our consumption, the State of Louisiana, which is the 
great center and real producer of our sugar crop, was tolerably well 
protected, but the wear and tear of war left the State in a sad condi- 
tion both as regards levees and finances. It is useless to hope that pri- 
vate enterprise will accomplish a work of such magnitude. A private 
citizen can at great expense protect Ms river front or levee ; but suppose 
his neighbor is unable to protect his equally well, the neglect of his 
neighbor, yes, neighbors for miles, will visit him with as great a loss as 
would have resulted from his own neglect. The sugar estates of Louis- 
iana are generaUy located on the Mississippi River, beginning some sixty 
miles below New Orleans and going some two hundred miles above. 
There are also many estates in the parishes or counties to the westward 
of the river; in fact the greater portion of the State south of the Red 
River and west of the Mssissippi is good sugar land. Yet of this im- 
mense area onJiy 150,000 acres, or the area of one-half of a county, is 
planted in cane. 

The yield pei:" acre is from sixteen hundred pounds to three or four 
thousand of sugar, and a proportionate quantity of molasses. The crop 
of sugar is subject to no more^ if as many, vicissitudes as the other sta- 
ple crops of the country. Ko greater illustration of the value of the 
crop can be given than the single fact that the product of only 150,000 
acres is so great as to be considered of national importance. It is only 
by such a comparison that we can realize the great possibility of our 
Bugar lands when the subject shall receive the attention it deserves from 
tbe government 
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In the State of Texas there are large bodies of land eminently suited 
tiO growing sugar-cane. In 1878 the crop was estimated at 6,000 hogs- 
heads, with the prospect of a large increase. In Florida, also, there is 
an almost unlimited breadth of land suited by cUmate and soil to the 
culture of sugar. 

The su^ar product of the world is not increasing as fast as the de- 
mand. The amount consumed per capita is each year increasing ^ the 
amount consumed per capita ia this country is larger than in any other, 
and is estimated at nearly 40 pounds. Besides this there is a large con- 
sumption of cane-molasses, sorghum, and maple sirup. 

The crop of 1877 in Louisiana, as reported by authorities,^ was only 
127,000 hogsheads against 169,000 in 1876. This great decline resulted 
from severe cold weather in the month of November, which almost de- 
stroyed the cane for sugar-maldng purposes, but per consequence the 
product of molasses for 1877 shows a large increase over 1876. In 1878 
the crop suffered no disaster and was the largest made since the war, 
being 250,094,000 pounds, or 208,571 hogsheads of sugar and 13,524,000 
gallons of molasses, 

HOPS. 

Accordiug to the reports of our national census we produced, in 1860, 
malt liquors to the value of $7,994,707, with a working capital of 
$2,751,263 in 1870 the value of the product had increased to $55,706,643, 
or nearly sevenfold, and the capital to $48,779,435, or about eighteen- 

• fold. The annual reports of the office of internal revenue since 1870, 
show a steady increase in the amount of malt liquors paying taxes. It 
is believed that a large amount of this production escapes taxation, and 
that the total product considerably exceeds 10,000,000 barrels per an- 
num, or 360,000,000 gallons. The discrimination between " malt liquors " 
and " spirits " in our internal-revenue taxation has given to the former 
quite an impulse. While ale or beer pays but $1 per barrel, the more 
potent forms of alcoholic stimulant have been taxed as high as $2 per 
gallon. Erewing and its associated industries have assumed a special 
financial importance in later years. 

One of these associated industries is the i)roduction of hops. The 
increase in both quality and value of this product has kept pace with 
that of the beverages for which this crop is specially grown. The crop 
of 1859, as reported in the census of 1860, aggregated only 10,991,996 
against 25,456,669 i)ounds in 1869. Of the last-named amount Kew 
York produced 17,558,681 pounds, and Wisconsin 4,630,155 pounds, the 
two States yielding seven-eighths of the whole crop of the country. 
The State census of Kew York for 1875 reported for 1874 a crop of 
13,846,065 pounds grown upon 28,278 acres. The acreage of the crop of 

• 1875, then growing, was 37,004, which at only the low rate of the previous 
year would give over 18,000,000 pounds ; that of 1877 probably exceeded 
20,000,000 pounds. 

For many years hop-raising has attracted special attention in Wiscon- 
sin. In 1876 the secretary of that State in his statistical report gave the 
a^jreage in hops of that year at 10,932 against 9,720 in 1875, and 8,051 in 
1874. The acreage was considerably over 12,000 in 1877. The product 
of the year last mentioned was probably not less than 7,500,000 j^ounds, 
or about 600 pounds per acre. There is reason to believe that the 
national census report understates the product of Wisconsin. The com- 
mercial editor of the Chicago Times in 1867 investigated the hop in- 
dustry of that State by personally \^siting the hop districts and obtain- 
ing all the statistical facts there on record. He states the crop of Saiik 
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County alone, in that year, at 4,000,000 pounds, and estimates the crop 
of the whole State at 7,000,000 pounds. Two years afterwards, in 1869, 
the census-takers found only 1,250,269 pounds as the product of Sauk 
County, and 4,630,155 pounds for the whole State. 

Hop-raising has also become an important interest in some other 
States. California, according to the census, in 1869 raised but 625,064 
pounds. In 1876 the State surveyor-general reports an area of 1,573 
acres, and a crop of 2,664,648 pounds. Michigan, in 1869, raised 828,269 
pounds ; the New England States nearly a million pounds. In nearly 
all the hop -producing sections of the Union the product and acreage 
have increased to a greater or less degree since 1869. Our total acreage 
approximates that of England, which is variously stated from 65,000 
to 70,000. On the continent of Europe the total acreage is estimated 
at 76,000, 

Our hop crop reached its maximum in 1877, in which year, according 
to commercial estimates, our surplus product amounted to 110,000 
bales. Of this amount we sent to Europe 95.000 bales, leaving at the 
end of the year about 15,000 bales in the hands of producers and deal- 
ers. The disastrous season of 1878, however, wiU create a demand for 
this overplus. 

The department instituted an inquiry in regard to the crop of 1878 
by sending circulars to correspondents in the leading hop-produciag 
counties of the Union. The result showed a reduced acreage for 1878, 
with the assured prospect of a still heavier reduction for 1879. The fol- 
lowing extracts of correspondence will show the local aspects of this . 
industry : 

New York. — Otsego : New yards abont eqnal to the old yards plowed np ; averbge 
product, 500 pounds per acre ; average price per pound, 10^ cents. Extension of 
yards held in eheck by faU of prices during two years past; acreage will be reduced 
this year. Leivis : Production decreasing on account of low prices ; old yards running 
out and few new ones coming on. Acreage, 500, of which 50 were planted in 1878 ; 
average yield per acre, 800 pounds ; average price, 9 cents. Albcmy : Not much life in 
the business ; not a paying crop for several years. Acreage, SOO ; average yield, 400 
pounds ; average price. 10 cents. Livingston : On the decline j no new yards set out ; 
acreage cultivated, 171 ; average yield, 900 pounds ; average price, 7 cents. Genesee: 
No new yards ; acreage, 150 ; average yield, 600 pounds ; average price, 8 cents. The 
vield was light for the last two years, and the prices low ; hence production is declin- 
ing. We formerly had a home market, but not now ; hops are sent East and sold on 
commission. Saint Lawrence : Acreage, 350 ; average yield, 800 pounds, some yards 
as high as 1,200 pounds per acre ; average price, 7 to 8 cents ; acreage about at a 
stand-still. Schoharie : On the decrease : acreage, 3,000 ; average yield^ 800 pounds ; 
average price, 8 cents. Prices during the last two years have not paid the cost of 
production. Acreage has been increasing tiU within the last two years. 

Madison: Acreage probably decreased ; average product &om 700 to 800 pounds, in 
some yards 1,500 or 2,000; average price, 8 to 10 cents. The average cost of raising 
hops is from 12 to 14 cents per pound, according to the value of the land, and the cost 
of gathering and marketing from 8 to 10 cents per pound. Wayne ; Production de- 
creasing and but few yards left in the county, Oswego : Acreage 700, and decreasing ; 
average product, 300 pounds ; average price, 10^ cents. Crop uncert^ain and prices ' 
low, though at present showing some improvement. Choice brands bring from 12 to 
15 cents for shipping. 

Wisconsin. — Fond du Lac : Production decreasing ; total product of 1878, 12,453 
pounds ; average price 10 cents. Calumet: No hops raised; about six years ago nearly 
every one went out of the business; hops do not pay as well as other crops 9r even as 
pasturage. Dane : Production declining through low prices ; acreage 189 ; average 
yield 720 pounds per acre ; average price not over 7 or 8 cents per pound. Sauk: 
The crop an entire failure. I do not know a single yard that averaged a dozen 
pounds per acre, except one man in the western part who averaged 100 pounds. The 
failure of the crop was caused by the intense heat of July following a wet spell, and 
by the ravages of Hoe ; average price, 25 cents. Columbia: Acreage, 250 ; about one- 
fourth what it was five years ago ; average yield, 200 pounds, or only half the usual 
average ; average price 6 to 8 cents against 50 cents formerly ; damaged by lice ; pro- 
duction greatly declining. Dodge: Acreage, 75, a decline of 40 per cent, from 1877; 
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average y^ield of acres picked about 80 poimds of inferior quality ; the same yards in 

1877 averaged 800 pounds ; total product about 10,000 against 101,600 pounds in 1877. 
No sales of the crop of 1878 reported and very few of that of 1877. Prices offered by 
dealers only 5 or 6 cents per pound, or aboiit one-third of the cost of production. The 
low prices Induced many farmers to leave their yards unpicked, the price not being 
sufficient to pay for the picking, Jefferson : Decreasing; acreage 576, of which 25 were 
planted in 1878, but double that number were plowed up. The crop is no longer profit- 
able in the county. Richland : The yards will be nearly plowed ap in 1879 ; the crop of 

1878 was a total failure ; prices below cost of production j can hardly seU them for any 
price ; not picked to any extent even where yards were cultivated. Waukesha : Acre- 
age 176 J ; average yield, 620 ; average price, 10 cents ; production declining. Iowa ; 
Only one yard cultivated ; destructive storms swept over the country ; old yards al- 
lowed to run wild J the business considered a failur©. Au nnkno^vri wonn did much 
injury to the vines. Hop-raising voted a failure here. Waushara No new yards 
planted j; average jrield, 400 pounds ; average price, 6 cents ; crop badly winter-killed; 
production decreasing. Juneau : About 50 new acres planted ; a verage yield not over 
30 pounds ; average price, 10 cents ; production declining ; crop nearly a failure, 
amounting to about 10 per cent, of an average. The business regarded as uncertain 
and ruinous, but the "croppers hold on in hope of better times. Vernon: Acreage 
114 ; crop a failure ; price, 5 to 7 cents. The culture is decreasing, as it will no longer 
pay. The temperance movement Is charged with narrowing the consumption of beer. 
The rush into this business was the result of a disposition to become suddenly rich. 
Marquette : No new yards planted ; average yield. 300 pounds ; average price, 6 cents; 

roduction decreasing ; bad seasons and low prices. Green Lake : No hop-yards left ; 
usinesH unprofitable, and hence abandoned. Tremjjealeati : All the yards plowed up 
©xcept two of about 32 acres ; the Uce ate the hops, and hence none were gathered. 

The foregoing extracts show but a gloomy prospect for this interest in 
the fiitnre. The exports have fallen off at an enormous rate. During 
the ten months ending with April, 1879, the total export was 4,932,571 
pounds agaiust 17,290,750 pounds during the corresponding months of 
the previous fiscal year. One of our correspondents estimates the sur- 
plus of 1878 at 40,000 bales, which, added to the surplus of 1877, will 
make 55,000 bales. The prices obtained in nearly all the hop districts 
of the country were below the cost of production ; hence the hop interest 
has suffered a terrible loss. The product of 1878 was generally of ia- 
ferior quaUty. 

A convention of hop-growers iu l^ew England, at a late session, ap- 
pelated three different committees to estimate the average cost of produc- 
ing hops. Committee No. 1 allo wed $100 per acre for the average value of 
the land ; cost of poles, fertOizers, and cartage, $44.10 5 labor in cultiva- 
tion, $18; harvesting and curing, $64.36; iasTiranee and marketing, 
$11.83 j boxes, &o., $2.98 ; total, $141.27. A crop of 1,000 pounds would 
at such a rate average 14J^ cents per pound. Committee Ko. 2, allowing 
$80 per acre as the value of the land^ estimated the average cost of 1,000 
pounds at 12J cents. Committee Ko. 3, at $100 per acre, and with a 
yield of 800 pounds, made the average cost 12| cents per pound. The 
average cost of producing hops iu Kent County, England, is estimated 
by a local authority at £5 or $24.30 per hundredweight (not quite 22 cents 
per pound). 

As an illustration of the change in conditions of production the follow- 
ing statement of a hop-grower in Sauk County, Wisconsia, during the 
flush times of 1867, is given. His yard embraced 4 acres, and the capital 
invested, including land, poles, drying-house, stove, presses, &c., amounted 
to $2,000. During the second year of his investment, 1867, he estimated 
Ms expenses as foUows : Interest on capital, 10 per cent., $200 ; cultiva- 
tion, setting poles, &c., $100 ; harvesting, curing, &c., $943 5 total ex- 
penses, $1,243. Eeceipts, for 11,520 pounds of hops at 60 cents per 
pound, $6,912 ; net receipts for hop roots, $^»,040 ; total receipts, $9,952; 
net receipts, $8,709, or 435 per cent. 

Only an exceptional and precarious demand can produce such results 
m the above. That the demand was exceptional and merely speculative 
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is shown in its rapid and disastrous decline. The reports from the English 
hop districts are but little more encouraging. The Mark Lane Express 
publishes an estimate from its correspondent at the Canterbui-y hop- 
market to the effect that of the 70,000 acres under cultivation in England 
lOjOOO acres would remain unpicked on account of failure. The remaining 
60,000 acres are averaged at 8 hundredweight or 896 pound per acre, giviu g 
aprosx)ective aggregate of 53^760,000 pounds. Prices, however, were very 
irregular. In most of the large districts the quantity raised was abundant^ 
but the quality was far be! ow average. The mass of the crop is of inferior 
quality. The better grades sold at $22.50 to $35 per hundredweight, or 
from 20 to 31 cents per pound. Common to poor hops at the close of the 
season commanded but a half or even a third of those rates. English hop- 
growers earnestly plead that if the crops of 1877 and 1878 had been of as 
good quality as in previous years, the hop interest would have held its own. 
But a nuu^ber of adverse causes have reduced the character of the product. 
Heavy rams and high winds, together with mold, the result of excessive 
moisture, reduced both the quantity and the quality of the yields. But 
this is not all. A large amount of merely speculative culture has occupied 
the field. It is stated that intelligent growers well established in the 
business have succeeded in raising good crops, commanding prices which 
leave a fair margin of profit. Such men have been able to appreciate 
and provide against the adverse conditions, both natural and economic, 
which have burdened this interest during the last two years. Mere 
amateur and superficial enterprise, such as has been attracted to this 
crop by the profits made in former years, has not been able to resist the 
sweep of disaster. Such cultivators are clamoring for a protective tariff j 
but high commercial authority states that even with the advantage of 
free importation the stock of fine hops, both native and foreign, is far 
ehort of the demando 

FA-BM LABOR AND WAGES. 

There have been made by this Department at divers times investiga- 
tions on the subject of wages, first in 1866, then in 1875, and last in 
March, 1878, which was then omitted for the want of space, but is now 
incorporated, with the result of an investigation made in the spring of 
1879. 

During the first third of th e present century there was Little variation 
in the wages of farm labor. According to the estimates of Mr. H. 0. 
Carey, the average per month was about $9 and board. The advance 
was slow until 1861, when the great disturbance of the labor supply and 
the difference in the circulating medium greatly enhanced the rate of 
wages for the few years following. The average wages of laborers board- 
ing themselves was $28 per month 5 of aU laborers, $26. 

At the close of 1869 an investigation revealed the fact that a reaction 
had commenced^ and that prices were beginning to recede. The average 
of $33 pCx month in New England had fallen to $32. The decline in 
the Middle States was from $30 to $29. In the Western States there 
was a larger decline, from $29 to $27 ; while the demand for labor in 
California had advanced the average there from $45 to $46. In the 
Southern States the rate of wages also increased slightly, and was 
about $16.80. 

In 1875 another investigation was made, which showed a stiU farther 
dechne in the wages of agricultural labor. It was heaviest in the West 
and lightest in California; in the South and East it amounted to 10 per 
cent. With the iacreasiag depression of the money mairkety many 
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factories and mills closed theii' doors, the hands were thrown either into 
idleness or competition with the other labor in the fields, and conse- 
quently wages fell with great rapidity. 

Every investigation showed that those neighborhoods contiguous to 
manufacturing centers experienced the largest decrease : thus the artisans 
of Massachusetts, largely drawn from the New England States, returning 
to their former occupation, brought a heavy competition into their rural 
hills and corresponding decrease in wages. The decline in Maine was 
from $25.50 to $19 since 1875 Kew Hampshke, $28.50 to $21 j Vermont, 
$29.67 to $21.30 j exceeding 25 per cent, in each case. Ko other section 
showed so large a decrease. In 1866 Massachusetts paid the highest 
wages of any State east of the Eocky Mountains. 

In the flourishing States of the West, as Kansas, I^ebraska, and 
Minnesota, the decline since 1866 has been nearly the same as in the 
more eastern sections, with the difference that the dechne was not so 
rapid. 

The great demand for labor ia those new and thriving States, the con- 
stant demand in the mining districts of the far West, and the market 
for produce created by those enterprises, was doubtless the cause of this 
easy and gradual decline. The record of Kansas reads : 



Tear, 


First qnarter. 


Second qnarter. 


Third qnarter. 


Fonrth qnarter. 


1866 


$38 94 

35 95 
31 87 
25 00 


$22 36 

22 16 
20 25 
14 00 


$41 61 

41 00 
38 50 
30 00 


$27 85 

27 75 
23 25 
18 33 




1875 







In the Southern States east of the Mississippi Eiver there was a 
gradual but moderate decline. With the fall in the price of cotton this 
was inevitable, but negro labor increased in efficiency and thus prevented 
a more rapid change. The following are the average rates paid for the 
year in the foui' periods as given above in three of the most populous 
States : 



Statea. 



North Carolina 

Gi^or^a 

Mississippi 



1866. 



$13 46 

15 51 

16 72 



$12 76 
14 70 
17 11 



1875. 



$13 46 

14 40 
16 40 



In the cotton States west of the Mississippi the price was weU maiu- 
tained. In Arkansas there was a great competition for labor in the years* 
following the restoration of peace, and the prices paid were higher than 
in any other cotton State, averaging for those years and tiU 1875 about 
$25 a month, but in 1878 the price had fallen to $17. 

In Texas, o^ing to the large proportion of white labor, and which was 
increased each year, the prices were more uniform than in any of the 
cotton States, and averaged till 1878 about $19. 

In the central belt of agricultural States, represented by Pennsylvania, 
Ohio, Indiana, Illinois, and Iowa, a great uniform ity was shown. In Penn- 
sylvania board was somewhat higher in 1866 than in the other States, 
but in the wages paid, iucluding board, the difference was nominal. This 
uniformity continued till the present monetary depression began, when, 
as a natural consequence, the competition of unemployed labor reduced 
the price in Pennsylvania below the more agricultural States. 
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It will be seen that the more western States of Illinois and Iowa 
maintained higher rates till 1878 than the Eastern States. The decline 
in the rate, which iacludes board in addition to money wages, since 
twelve years is as follows : 



Tear. 


Pennsylvania. 


Ohio. 


Indiana. 


niinoia. 


Iowa. 


1866 


$18 84 
12 41 


$18 96 
13 88 


$18 72 
^3 62 


$18 72 
14 50 


$18 87 
14 90 


1878 





From returns made in April, 1879, and which include the latter part 
of 1878^ the following table is prepared : 



Average wages for 1879. 



Statei. 


PER MONTH. 


PER DAT. 


By the year. 


Transient 
in harvest 


Transient 
not in har- 
vest. 


Carpenter- 


. ^ 


. ^ 


Machine 
making. 


m 


Withofit board. 


With board. 


Without board. 


With board. 


Without board. 


With board. 


o 

1 


Without board. 


Without board. 


Without board. 


Without board. 




$18 25 


$11 08 


$1 42 


$1 09 


$0 97 


$0 72 


$1 77 


$1 70 


$1 77 


$2 07 


$1 42 




19 75 


12 30 


1 25 


96 


98 


74 


1 85 


1 83 


1 93 


1 92 


1 35 




15 00 


10 22 


1 29 


97 


91 


64 


1 62 


1 64 


1 61 


1 80 


1 54 




25 00 


15 33 


1 50 


1 00 


1 05 


75 


2 00 


1 94 


1 87 


2 40 


1 75 




20 00 


10 00 


1 00 


75 


1 00 


50 


1 50 


1 50 


1 50 


1 25 


1 50 




23 29 


14 23 


1 86 


1 25 


1 50 


88 


2 10 


2 42 


2 33 


2 75 


1 66 




20 61 


13 19 


1 53 


1 18 


92 


68 


1 72 


1 67 


1 92 


2 00 


1 53 




20 22 


11 63 


1 55 


1 30 


99 


68 


1 77 


1 86 


1 72 


2 00 


1 57 




19 92 


11 46 


1 33 


99 


96 


63 


1 54 


1 49 


1 54 


1 77 


1 31 




18 00 


9 50 


1 37 


1 00 


75 


50 


1 25 


1 62 


1 55 


1 75 


1 62 




13 50 


8 95 


1 43 


1 12 


75 


48 


1 87 


1 70 


1 70 


2 05 


1 62 




10 68 


7 66 


1 16 


96 


63 


44 


1 52 


1 47 


1 50 


1 77 


1 31 




11 19 


7 66 


99 


76 


58 


41 


1 54 


1 48 


1 52 


1 88 


1 25 




9 83 


6 66 


89 


68 


53 


41 


1 54 


1 64 


1 70 


2 03 


1 29 




10 "JS 


7 38 


98 


61 


58 


44 


1 45 


1 70 


1 78 


2 27 


1 45 




is 80 


8 73 


1 02 


73 


76 


53 


2 13 


2 18 


2 10 


2 62 


1 70 




12 20 


8 30 


96 


77 


69 


50 


1 37 


1 89 


1 98 


2 45 


1 50 




13 31 


9 28 


1 00 


85 


78 


55 


2 01 


2 16 


2 17 


2 80 


1 72 




16 40 


11 27 


1 03 


77 


85 


62 


2 33 


2 45 


2 45 


2 95 


2 20 




18 27 


11 49 


1 30 


94 


92 


66 


2 27 


2 34 


2 34 


3 00 


2 07 




17 12 


11 31 


1 38 


1 08 


86 


60 


2 00 


2 00 


2 06 


2 25 


1 66 




12 73 


8 96 


1 28 


98 


69 


50 


1 77 


1 71 


1 62 


1 94 


1 41 




16 98 


10 94 


1 26 


95 


80 


55 


1 73 


1 77 


1 75 


1 81 


1 33 




15 17 


10 00 


1 49 


1 15 


77 


53 


1 85 


1 69 


1 81 


2 07 


1 47 




20 72 


13 34 


1 51 


1 17 


1 00 


83 


1 77 


1 76 


1 85 


1 98 


1 51 




22 88 


14 64 


2 02 


1 55 


1 16 


82 


1 93 


1 86 


2 19 


2 25 


1 74 




19 20 


12 76 


1 68 


1 28 


90 


69 


1 67 


1 68 


1 78 


1 76 


1 52 




20 61 


12 01 


1 52 


1 18 


1 01 


73 


1 85 


1 76 


1 82 


1 05 


1 62 




21 07 


13 81 


2 11 


1 70 


1 12 


79 


1 94 


1 83 


1 95 


2 25 


1 55 




24 55 


15 62 


2 63 


2 25 


1 27 


94 


2 ]6 


2 13 


2 21 


2 39 


1 81 


Iowa 


22 09 


13 90 


1 66 


1 57 


1 12 


80 


2 01 


1 97 


1 SI 


2 12 


1 66 




17 59 


11 84 


1 47 


1 17 


07 


59 


1 81 


1 78 


1 79 


2 06 


1 66 


Kansas 


20 67 


13 28 


1 70 


1 32 


1 05 




2 00 


2 08 


2 08 


2 27 


1 87 




23 04 


14 88 


2 17 


1 66 


1 29 


DO 


2 23 


2 2C 


2 29 


2 44 


1 94 


California 


41 00 


26 27 


2 27 


1 76 


1 65 


1 23 


3 24 


3 35 


3 37 


3 60 


2 86 




35 45 


23 SG 


2 02 


1 54 


1 44 


1 08 


3 12 


3 06 


3 27 


3 28 


2 72 


Xev.ida 




35 00 




2 00 




1 25 


4 00 


4 00 


4 00 




3 50 




35 00 


20 00 


2 08 


1 55 


1 83 


1 19 


3 10 


2 75 


2 00 


"2'50" 


2 50 


Utah 


28 87 


20 50 


1 82 


1 43 


1 46 


1 12 


2 72 


2 82 


2 86 


3 20 


2 23 




22 10 


13 80 


1 00 


67 


81 


56 


2 40 


2 80 


3 00 


4 37 


3 59 




35 83 


24 34 


2 15 


1 01 


1 55 


1 11 


3 21 


3 29 


3 30 


3 50 


2 67 


Dakota : 


28 56 


16 57 


2 59 


2 26 


1 34 


92 


2 47 


2 79 


2 90 


3 10 


2 50 



In the above table of labor for 1879 the first column, representing the 
T?^ages per month without board of laborers hired by the year, may b© 
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accepted as a very close approximatioii to tlie real prices of steady and 
permanent labor. Comparing the figures of this column with figures 
obtained from similar inquiries last year, we gain a clear idea of the 
movement of the agricultural labor market during the last twelve months. 
The average of the whole country has declined from $21.29 per month 
to $20.26, or 4.88 per cent. If we take the differences between the first 
and second columns ia the above table, differences between wages with 
board and wages without board, we arrive at a very close estimate of 
the actual cost of subsisting the laborer in the different States. Takiag 
the average of these diSerences for all the States, we find the average 
cost of this subsistence in 1879 to be $7.14 per month, against $7.45 ia 
1878, a decline of 4.16 per cent. The decMne m wages is thus shown to 
be almost exactly in the same ratio as in the cost of subsistence. 

Only fonx States and two Territories report an advance in wages ; 
Minnesota and Kew Mexico about J per cent. ; Colorado 15 per cent. ; 
California 2f per cent. ; Oregon IJ per cent. ; and Washington 2J per 
cent. All the other States show a decline. 

The different sections of the Union, taken together, present some very 
interesting points of comparison. Kew England, as a whole, pays in 
1879 $20.31 per month without board, on yearly engagements, against 
$22.60 in 1878, a decline of 10 per cent. But in this section it costs the 
laborer but $8.02 per month to live, against $9.13 the previous year, a 
decline of over 13 per cent. This indicates a relative improvement in 
the condition of labor, the cost of living having declined in greater pro- 
portion than wages. Massachusetts maintained her previous rate of 
wages, while reducing her cost of living over 12 per cent. Ehode Island 
reduced wages 18J per cent., and cost of subsistence 7 per cent. Con- 
necticut lowers wages less than 6 per cent., and subsistence over 15 per 
cent. As a general thing wages have declined in a smaller proportion 
than subsivstence in maniSacturing districts. 

In the Middle States the average rate of annual wages feU firom 
$21.19 per month to $19.69, or 7 per cent,, while the average cost of sub- 
sistence declined from $8.51 per month to $8.27, or less than 3 per cent. 
Kew York reduced wages about 8f per cent, and cost of subsistence 10 
per cent. On the other hand, Kew Jersey and Delaware increase their 
cost of subsistence each 2 per cent, wlule cutting down wages, the 
former nearly 6 per cent, and the latter 3^ per cent. 

The South Atlantic States pay an average wage of $11.19 against 
$13.11 last year, a decline of nearly 15 per cent. The cost of subsist- 
ence fell from $4.16 per month to $3.52, or over 16 per cent.; the great- 
est falling off is found in Maryland and Virginia, the former showing a 
decline in wages of nearly 23 per cent., and in cost of subsistence of 40 
per cent., and the latter 18J per cent, in wages, and 23 per cent, in living. 
North Carolina cuts down wages 6| per cent, and cost of board 8 per 
cent. 5 South Carolina 10% per cent, and 7 per cent. ; G eorgia 8§ per 
cent, and 16 per cent. In these States the laborer gains slightly in the 
reduction of subsistence. Manufacturing and mining enterprises are 
on the advance. South Carolina is producing largely of phosphatio; 
fertilizers and turpentine. Gold-bearing quartz is being extensively 
worked at several points in Georgia. Market-gardening and fruit-pro 
duction for northern markets are enlarging the scope of skilled agri- 
cultural labor at various points along the coast. Few complaints of 
surplus labor are received from this section of the Union. 

The Gulf States pay $14.80 per month against $15.52 in 1878, or less 
than 6 per cent, decrease. The cost of subsistence fell from $5.14 per 
month to $6.20, or a little over 3 per cent. Florida declined 8 per cent. 
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*ji wages and 5 per cent, in subsistence ; Alabama 2 J per cent, in wages 
and 2^ per cent, in cost of subsistence 5 Mississippi over 9 per cent, in 
wages and 18 per cent, in subsistence j Louisiana over 3 per cent, in 
wages and 6 per cent, in subsistence. Texas^ while lowering lier average 
wages per cent., has raised her cost of stibsistence 17 per cent. Th© 
tone of correspondence shows, on the whole, a scarcity of labor rather 
than a surr^lus. 

In the four inland Southern States the average rate of labor has de- 
clined from $16.25 per month to $15.50, or nearly 4 J per cent. : cost of 
subsistence from $5.47 per month to $5.20, or about 5 per cent. Labor 
generally finds fair remuneration, but many refuse to work at mUng 
rates of wages. Many complaints of shiftlessness and indolence on the 
part of the laboring population have been received. 

The five States north of the Ohio River pay an average of $20.90 per 
month against $22.06 in 1878, a falling off of 5^ per cent. ; the decline in 
Bubsistence has been very nearly at the same rate, or from $7.99 per 
month to $7.58. Ohio has faMen off 2 J x^er cent, in wages but maintains 
the same average cost of subsistence; Michigan fell off A per cent, in 
wages and lOJ per cent, in cost of subsistence ; Indiana, 6J per cent, in 
wages and 8 i)er cent, in cost of subsistence 5 lEinois, 11^ per cent, in 
wages and 1 J in cost of subsistence 5 Wisconsin 5 per cent, in wages 
and 4 per cent, in subsistence. State and county expenditure on pub- 
lic works is quite liberal. Reliable labor can in most cases find employ- 
ment, but many localities are overrun with tramps. The tone of corre- 
sponaence is very hopeM. 

The six States west of the Mississipj^i pay on an average $23.81 per 
month against $23.77 in 1878, a slight increase. The average cost of 
support has faUen from $9.04 per month to 8.91, or less than 2 per cent. 
The increase of rate of wages is due mostly to the extension of mining 
enterprise in Colorado, which shows an increase of wages from $30 to 
$35, and an increase in subsistence of 17 per cent. Minnesota also shows 
a slight increase, from $24.42 to $24.55, or about J per cent., while 
her cost of subsistence has fallen off^ 3 per cent. Iowa pays nearly 6 
per cent, less than last year, her average being $22.09 per month against 
$23.45; her cost of subsistence fell from $8.56 to $8.19, a decline of 
nearly 4 per cent. Missouri lowered her wages from $18.94, per month 
to $17.59, or over 7 per cent., and her subsistence from $6.20 to $5.75, 
or 7 per cent. ; Kansas, $20.67 against $22.22, or a loss of nearly 7 per 
cent, in w^ages, and 7.39 against $8.25, or 11 per cent, loss in subsistence. 
Nebraska, wages fell from $23.60 to $23.04, or less than 2 J per cent 5 in 
subsistence, $9.60 to $8.18, or about 15 J per cent. In this region a large 
number of artisans have appropriated public lands and seek to pay for 
their claims by working part of the time at their trades. Quite a num- 
ber of farm laborers have done the same, and work part of the time for 
other farmers. Thus, the vast immigration has enlarged the stock of 
labor, but it is, at least to a great extent, not very effective in charac- 
ter. Those desiring work can obtain it at fair wages. No surplus is 
noted in any county of Colorado. Raiiioad building, to a large extent, 
is noted in these States. 

The two Pacific States report an average wage of labor of $38.22 
against $36.62, an increase of 4J per cent. Their cost of Uving has in- 
creased in much greater ratio, being $13.16 per month against $11.12, or 
18 per cent. Galifomia raised her wages from $38.25 to $415 or less than 
8 per cento, and her subsistence from $10.25 to $14.73, or 35 per cent. 

In some quarters there are complaints of the competition of Chinese 
iaboii wbHe others state that white labor is twice as efGicient as that of 
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the Mongol. In some counties the appearance of Chinese has caused 
white labor to be stampeded in a panic. 

Oregon presents about the same general characteristics as California, 

Kevada reports an average of $35 per month with board, which will 
amount to about $50 without board. 

Of the Territories Utah reports an average of $28.87, a decline of 7 
per cent, fi'om 1878. There is a surplus of labor, attributed in part to 
general depression and in part to local causes. 

New Mexico averages $22.10 against $22 ia 1878. The common 
manual unskilled labor, being mostly Mexican, is a drug in the market. 
There is a demand for iutelligent American labor, skilled and unskilled, 

Washington Territory reports an average of $35.83 against $35 in 
1878. In some counties, homesteaders and pre-emptors after settling on 
their claims find themselves somewhat impecunious, and they are then 
importunate for employment. Our Jefferson County correspondent 
says they have " too much brains and not enough muscle,'' which means 
an excess of people disposed to live without manual labor of any kind. 
Several railways in progress of construction. No surplus of labor j not 
sufficient iq harvest. 

Dakota reports $28.56 agaiust $30 in 1878. One county reports a 
surplus of skilled labor on account of rapid immigration of ai-tisans to 
public domain. Others state the supply of labor as deficient. One 
correspondent (Cass County) says they knew nothiog of hard times. 
The national government is to expend some money in improving the 
rivers. 

Our correspondent in Deer Lodge County, Montana, speaks of an 
unexpected and permanent improvement of times due to the permanency 
of agricultural and mining interests. Labor, here and in Lewis and 
Clarke County^finds ready employment. 

In Arizona, x avapai County finds labor supply and demand about 
equal. 

No excess of labor reported in Wyoming. Stock raising immense. 
OTJE AGEICULTUEAL EXPORTS. 



Statement of the exports of agricultural prodticts of the United States, with their immediate 
manufaxstureSj for the two fiscal years ending June 30, 1878, compiled from the I'reasury 
report of commerce and navigation. 



Frodticts. 


1877. 


1878. 


Qtiaiitity. 


Value. 


Quantity. 


Value. 


Animals, living: 


C5, 107 

50, 001 
2, 042 
3, 441 
179, 017 


$699, 180 
1, 593, 080 
301, 134 
478, 434 
234, 480 
18, 895 

28, 711 
121, 493 
234, 408 
3, 83G, 579 
30, 679 

338, 487 
35, 506 
3, 113, 833 

6, 016, 373 
1, 280, 225 
548,472 i 


29, 284 
80, 040 
4, 104 
3, 8G0 
183, 995 


$267, 259 
3, 890, 813 
798, 728 
501, 513 
333, 499 
46, 841 

80, 740 
78, 989 
218, 985 
2, 618, 100 
31, 247 

361, 348 
30, 283 
1, 286, 840 

6, 189, 052 
903, 968 
463, 43t 




.Animal matter: 


584, 134 
70, 720 
1, GIG, IQ?, 


2, 738, 784 
47, 429 
1, 567, 265 




Hair- 


157, 246 


250, 563 














Leather — 


25, 122, 936 


28, 389, 140 




382.650 


351, 152 
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Statement of the exports of agricuUurul products of the United SiuteSy ^-c. — Contmued. 



Products. 



Animal matter : 
Leather — 

Saddlery and harness 

Other manul'actures 

00— 

Lard gallons. 

Other animal ^ do... 

Provisions — 

Bacon and hams .pounds. 

Beef, fresh do... 

salted do--- 

Batter do... 

Cbeese do... 

Condensed milk 

Eggs dozen. 

Lard pounds. 

Mutton, fresh do. . - 

Pork do... 

Preserved meats 

Soap— 

Perfumed and toUet 

All other pounds. 

Tallow do... 

Wax do... 

Wool— 

Jlaw and fleece pounds. 

Carpets yards - 

Other manufaccures 



Total ralue of animals and animal matter. . 

Breadstufls and other preparations: 

Barley bushels.. 

Bread, and biscuits pounds.. 

Com bushels.. 

Corn-meal barrels 

Oats ..^ bushels.. 

Kye , do 

Rye-flour barrels. . 

Wheat bushels.. 

Wheiit-flonr barrels.. 

Other small grain and pulse 

Other preparations of giain . . „ 

Bice pounds.. 



Total Talne cf breadstnf^s, Sec, . 



Cotton and its manufactures : 

Sea Island pounds.. 

Other manufa-ctures do 

Colored goods yards.. 

Uncolored do 

All other manul'actures 



Total yalue of cotton, &o. 



Wood and its products : 

Boards, planks, joists, &.c . . : M feet. . 

Laths, palings, pickets, <fec M. . 

Shingles M.. 

Box-shooks 

Other shooks, staves and headings 

Hogsheads and barrels, empty number.. 

All other lumber 

Fire-wood cords. . 

Hop, hoop, telegraph, and other poles 

Logs, masts, spars, and other whole timber . . . 

Timber, sawn and hewn cubic feet.- 

All other timber 

Household furniture 

W oodcn ware 

All other manufactures 

Ashes, pot and pearl pounds.. 

Bark for tanning 

llesin and turpentine barrels.. 

Spirits of turi)entiue gallons.. 

Tar and pitch barrels.. 

ToVd value of Tvood^ &c r - 



1877. 



Quantity. Value. 



347, 305 
19, 032 

460, 057, 346 
49, 210, 990 
39, 155, 153 
21, 527, 242 

107, 643, 300 



37, 606 
234, 741, 233 
349, 368 
69, 671, 894 



10, 196, 939 
91, 472, 803 
307, 091 

2, 213, 379 
23, 479 



1, 186, 129 
11, 955, 907 
70, 860, 983 
447, 907 
3, 071, 403 
2, 189, 322 
7,989 
40,431, 624 
3, 343, 665 



1, 377, 244 



3, 394, 724 
1, 441, 974, 406 
29, 601, 304 
76, 769, 147 



321, 530 
4,992 
38, 327 



136, 724 
""3,073 



20, 610, 259 



$94, 085 
742, 300 

281, 551 
19, 720 

49, 512, 412 
4, 552, 523 
2, 950, 053 
4, 424, 616 
12. 729, 615 
123, 801 
9, 733 
25, 562, 605 
36, 480 
6,296,414 
4, 547, 319 

11, 549 
631, 778 
7, 883, 616 
93, 521 

696, 45-4 
16, 377 
436, 566 



1878. 



Quantity, Value. 



140, 564, 066 



708, 541 
©31, 592 
41, 621, 245 
1, 511, 152 
1, 229, 774 
1, 822, 766 
41, 633 
47, 256, 417 
21, 663, 947 
904, 338 
650, 206 
85, 349 



118, 126, 960 



1, 084, 509 
170, 0X6, 999 
2, 484, 131 
6, 437, 223 
3, 213, 386 



183, 253, 248 



991, 845 



905, 936 
6, 843, 029 
72, 189 



5, 434, 
16, 
126, 
305, 
3, 948, 
255, 
846, 
9, 
413, 
499, 
3, 124, 
60, 
1, 700, 
328, 

1, 373, 

56, 
67, 

2, 402, 
2, 293, 

160, 



1, 651, 648 
19, 823 

592, 814, 351 
54, 04G, 771 
38, mi, 379 
21, 837, 117 

123,783, 736 



94, 265 
342, 667, 920 
130, 582 
71, 889, 255 



10, 910, 742 
85, 505, 919 
326, 613 

347, 854 
10, 626 



3, 921, 501 
14, 392, 231 
85, 461, 098 
432, 753 
3, 715, 479 
4, 207, 912 
6, 962 
72, 404, 901 
3, 947, 333 



631, 105 



6, 325, 147 
1, 601, 208, 36^4 
37, 765, 313 
88, 528, 192 



313, 143 
3, 050 
46, 518 



82, 402 
"2,' 837' 



18, 361, 915 



G79, 682 



1, 042, 183 
7, 633, 568 
73, 407 



23,422,966 | 21,747,117 
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Statemmt of the exports of agricultural products of the United States^ ^c— Continued. 



Products. 



1877. 



Quantity. Value. 



1878. 



Quantity. Vain*. 



MisceUaneouQ : 

Brooms, brnslies, &o , 

Cordage, ropas, and twmos of all kinds lbs. 

I'mitfi— 

Apples, <lried .ponnda.. 

gi-een or ripe Dnshels.. 

Other, green, ripe, or dried 

Preserved in cans or otherwise 

Ginseng ................pounds.. 

Ha>y tons.. 

Homp — 

Unmanufactured cwt . . 

Cables and cordage do - . . 

All other manufactures 

Hops pounds.. 

Liquors, ^coholic, cider and beer- 
Ale and porter— 

In bottles ..........dozens.. 

In casks gaUons.. 

Spirits distilled from— 

Grain gallons.. 

Molasses do — 

Other materials do 

"Wine do..-. 

Oil-cake pounds.. 

Oil" 

Cotton-Boed gallons. . 

liinseed do.... 

Essential or volatile. 

Seeds- 
Cotton pounds. . 

!Flax or lint...... bushels.. 

All other 

Starch pounds.. 

Sugar- 
Brown pounds . . 

Be^ed do — 

Molasses gallons. . 

Candy and confectionery 

Tobacco- 
Leaf - pounds.. 

Cigars M.. 

Snuff pounds.. 

Other majiuf actures 

Vegetables, &c.— 

Onions bushels. 

Pickles and sauCes 

Potatoes bufihels. 

All others. 

Vinegar gallons. 

Total ralne of miscellaneous product*. ...... 



2,705,441 

14, 318, 052 
1, 146, 929 



440, 406 
7,457 



1, 467 
13, 072 



9, 587, 329 

37, 876 
155, 277 

1, 008, 741 
647, 331 
4, 224 
99, 539 
273, 676, 873 

1, 705, 422 
59, 495 



10, 309, 294 
3 



9, G88, 952 

85, 838 
54, 315, 349 
3, 157, 923 



282, 386, 426 

1, 150' 
2, 533 



52, 328 
'529,' 650 
"24,073 



$172, 000 
341,600 

920, 292 
986, 112 
494, 427 
762, 344 
562, 268 
120, 293 

12, 182 
175, 750 
719, 809 
2, 306, 537 



51, 077 
42,488 

489, 174 

285, 979 
10, 174 
68, 277 
4, 818, 923 

842, 248 

43, 435 
448, 057 

130, 062 
8 

3, 438, 450 
482, 234 

6, 618 
6, 198, 139 
849, 877 
61, 892 

28, 825, 521 
33, 161 
1,968 
3, 213, 383 

48, 081 

48, 523 
533, 187 
116, 518 
6,641 



3,411,413 

4, 188, 173 
279, 447 



421, 395 
9,514 

2, 325 
11, 402 



18,458,782 



7«, 475 
119, 579 

2, 258, 401 
655, 864 
12, 386 
46, 614 
342, 446. 439 

4, 992, 349 
38, 901 



16, 757, 634 
263 



12, 995, 385 

52, 683 
44, 040, 409 
1, 477, 057 



283, 973, 193 
2, 082 
13, 344 



50, 795 
'744," 409 
"i4,'77i 



58, 652, 719 



Ba:0APITUI*ATI03J. 



Products. 


1871. 


1872. 


1873. 


1S74. 




$47, 010, 312 
79, 519, 387 

221, 885, 245 
15, 820, 029 
33, 060, 081 


$77, 060, 849 
85, 155, 523 

182, 988, 925 
21, 425, 068 
40, 139, 296 


$99, 80C, 599 
98, 762, 891 

230, 190, 597 
25, 854, 120 
37, 901, 458 


$99, 697, 669 
161, 225, 938 
214, 319, 420 
27, 675, 300 
45, 486. 626 












337, 205, 054 
562, 518, 651 


406, 769, 601 
549, 219, 718 


492, 515, 065 
649, 132, 563 


548, 314, 954 
693, 039, 068 




70 


74 


76 


79 
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statement of ike exj^orts of agrimiliuraljprodiicts of the United Stales, ^-c— Continued. 

l£ECAPITtnLA.TIOJr. 



Producta. 


1875. 


1876. 


1877. 


1878. 




$104, 314, 988 

111 AIQ Anfi 

111, 4/o, uyo 
194, 710, 507 
22, 875, 814 
45, 294, 411 


$113, 941, 509 

lol, ZIZ, 4/1 

200, 382, 240 
21, 620, 486 
46. 079, 567 


$140, 584, 066 
lis, 126, 940 
183, 253, 248 
23, 422, 966 
58, 652, 719 


$145, 587, 515 
181, 811, 794 
191, 470, 144 
21, 747, 117 
52, 245, 306 




478, 673, 816 
643, 094, 767 


513, 236, 273 
644, 956, 406 


524, 019, 939 
689, 167, 390 


592, 861, 876 
722, 811, 815 


74 


79 


76 


84 



The value of domestic exports for the year ending June 30, 1878, as 
win be seen in the table above, was greater than any previous year. The 
export for the year 1874 was the largest prior o this. In the years suc- 
ceeding 1874 there was a large decline in agricultural products exported, 
which, however, has been more than regained in 1878. In the article of 
cotton the value was not so great in 1878 as in 1874, but the amount 
Bent abroad was larger by halt* a million bales. 

The proportion of agricultural products to the total export was 84 per 
cent, against 76 per cent, in 1877. Their actual increase in value was 
$68,841,937, a little more than 13 per cent., while the total export in- 
creased $33,644,425, a little less than 5 per cent. 

The export of butter and cheese has, during the last few years, grown 
to a very large extent. The following table will show the increase since 
1870. Fully three-fourths of the export is to Great Britain, the balance 
to British America and the West Indies : 

Exports of dairy prodiiets. 



Tear ending Jime 30. 



Sutter. 



Value. 



Cheese. 



Value. 



1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876 . 
1877. 
1878. 



Pounds. 
2, 019, 288 
3, 965, 043 
7, 746, 261 
4, 518, 844 
4, 367, 983 
6, 360, 827 
4, 644, 894 
21, 527, 242 
21,837,117 



$592, 229 
853, 096 
1, 498, 812 
952, 919 
1, 092, 381 
1, 506, 996 
1, 109, 496 
4, 424, 616 
3, 931, 822 



Pounds. 
57, 296, 327 
63, 698, 867 
66, 204, 025 
80, 366, 540 
90, 611, 077 
101, 010, 853 
97, 676, 264 
107, 364, 666 
123.783, 736 



$8, 881,934 
8, 752, 990 
7, 752, 918 

10, 498, 010 

11, 898, 995 
13, 659, 603 

12, 270, 083 
12, 700, 627 
14,103,529 



The export of fresh beef, which only dates from a period of three years, 
is here given for those years : 



Tear ending June 30. 


Quantity. 


• Value. 


* 

1876 


Pounds. 
19, 838, 895 
49, 210, 990 
54, 04G, 771 


$1, 743, 211 
4, 552, 523 
5, 009, 856 


1877 


1B78 
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WHEAT PKODITCTIOK IN THE imiTED STATES. 

This Department, since its organization in 1862, has published sixteen 
annual estimates of the wheat crops, an abstract of which will be found 
m the table below. It should be remembered that the earher years of 
this period were years of civil war, in which a portion of our wheat area 
was the scene of hostile operations destructive of settled industry- - 
hence oui' figures for those years were abnormally low. From 186^ 
however, the first year after the close of the war, "there was a stead 
enlargement of our wheat acreage, more tban doubhng in 1878 thn> 
ag^?:reGfate of 1866. Dividing the sixteen years under consideration int< 
two equal periods we find the average acreage of the second eight year 
to be 50 per cent, greater than in the eight years preceding. The whea 
acreage of 1878 is about equal to the area of the State of Alabama. 

The average yield per acre ranged from 10 bushels per acre in 1866 
to 13.9 bushels in 1877, averaging 12.2 bushels per acre during the 
whole period. It is remarkable that the average of the two subordi- , 
nate periods of eight years is precisely the same. This fact shows that 
the productiveness of our wheat area has on the vhole been maintained. 
As our acreage has enlarged in a greater proportion than our poxjula- 
tion our production per capita has increased. Comparing our estimates 
of products with Elliott's estimates of population, we fhid that the av- 
erage yield per capita during the first eight years, was less than 5| 
bushels against nearly 7 bushels in the second eight years. The enor- 
mous crop of 1878 averaged about 8^ bushels. 

It is evident that the consumption of wheat has increased among our 
own people, but not to anything hke the extent necessary to absorb our 
late enormous crops. To account for this we must look to the immense 
demand for breadstuff's that has lately gro^vn up in Western Europe. 
This demand is che result of restricted production. !N'ot only unfavor- 
able growing conditions have restricted the productiveness of the wheat 
crop during the last few years, but also a change in the economic con- 
ditions of this industry. The area devoted to wheat in the United 
Kingdom has been gradually decreasing for several years on account of 
the growing cost of culture and the increasing competition of other 
countries, especially the United States.^ In 1858 the British Islands 
imported 23,201,941 cwt. of wheat and flour reduced to its equivalent 
in grain ; fifteen j^ears later the import had doubled, amounting in 1872 
to 47,612,896 cwt.; the average annual imi)ort of this period was 
37,876A91 cwt. Of this average the United States contributed 27 i^er 
cent., Eussia 24, Germany 17, France 9, British America 7. 

During the following six years ending w^iljii 1878 the average impoii: 
rose to 57,665,777 cwt., including flour and meal. Of this import the 
United States furnished 48 per cent, of the wheat and 36 per cent, of 
the flour } Russia less than 19 per cent, of the grain and a proportion of 
flour too small for notice; Germany, 8 per cent, of the wheat and 14 per 
cent, of the flour 5 France, 1§ per cent of the wheat and less than ^ per 
cent, of the flour* 'British North America, nearly 7 per cent, of the wheat 
and over o per cent, of the flour. It should be noted, however, that in 
the last year or two, wheat imports from France have nearly ceased and 
flour imports ha^ve faUen to about a third of the average of the period. 
British India sent a large contribution in 1877, but during the last year 
it feU off greatly. The supplies from Australia have been very irregular, 
while Turkey and ^gyptj once sending large supplies, have greatly de- 
clined. ■ ' 

The reports from the United Kingdom, as well as the United States^ 



Crop of— 

1874. I 

1875. I 
1876. 
1877. 
1878. 



Scale: 300 million Imsh. to 1 irich. 



CORN. 

Lined portion of bar represents Exports. Whole bar represents amount of Production. 



1 [ 



1 1 



Export 
30, 025, 036 bush. 

50, 910, 532 *' 

72,652,611 

87, 191, 990 " 



Production. 
850, 148, 500 bush. 

1,321,069,000 

1,283,827,500 " 

1, 342, 558, 000 " 

1,388,218,750 " 



' Crop of— 
1874. 



Scale: 100 million bush, to 1 inch.' 



1875. 



1876. 



1877. 



1878. 




1 in. 



2 in. 



WHEAT. 



in 



3 in. 



4 in. i 



Export. 
72, 912, 817 bush. 

74, 750, 682 " 

57, 043, 936 " 

92, 239, 236 " 



Production. 
309, 102, 700 bush. 

292, 136, 000 

289,356,500 " 

364, 194, 146 " 

420, 122, 400 • 



Belation of export to production. 
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show that we are rapidly gaining the control of this trade, and that other 
countries in Western Europe are not only retiring from competition with 
us, but also that they are opening markets for the increased disposal of 
our breadstnfi's. A social revolution is indicated by these facts. Pro- 
duction and consumption are regulated by conditions greatly different 
from what they were six years ago. The rapid enlargement of our wheat 
area was necessary to meet the marked decline in European production. 
The proportion of our crop exported is rapidly growing. Of the crop of 
1877 over one-fourth was required to meet tiie foreign demand. From 
the rate at which we are now exporting breadstuffs it would not be sur- 
prising to find at least 35 per cent, of our vast product of 1878 taken by 
this export trade. 

The prices realized by the farmer have fluctuated for the last few 
years, but in 1878 they settled to a lower point than in any previous 
year. Hence, though the product of 1878 exceeded its predecessor by 
about 56,000,000 bushels, its aggregate value fell off over $68,000,000. 
This, however, being the result of a general decline of values to a specie 
basis, does not indicate a loss to the farmers at all in proportion to the 
figures. The price per bushel $0.77.7 in January, 1879, and the average 
value of the crop per acre, $10.16, are unprecedentedly low, but there is 
nothing to indicate that wheat products have declined in gxeater pro- 
portion than manufacturing products. The cheapness of this class of 
agricultural products is the result of their abundance, and this enables 
us to transport our grain across the ocean and undersell the wheat farm- 
ers of the high-priced lands of Europe. 



Years. 


Acreage. 


er acre. 


u 
g 


1 

13 


alue of prod- 
uct. 




alue per acre. 




and flour 
ted in the 
year closing 

30, follow- 


ion of exports 
} crop of the 
Lar year. 






Yield p 


Total p 


1 


Total VI 




Total V 




Wheat 
expor 
1 fiscal 
■ June 


PI 





13, 098, 936 


Bush. 


SusheU. 












Bushels. 


P.ct. 


13.2 


173, 677, 928 


$1.40.0 


$197, 992, 


837 


$15 


12 


41, 468, 447 


23.9 




13, 158, 089 


12.2 


160, 695, 823 


1.83.2 


294, 315, 


119 


22 


37 


22, 959, 862 


14.3 


1865 


12, 304, 894 


12.1 


148, 552, 829 


1. 46. 3 


217, 33 , 


195 


17 


66 


16, 494, 353 


11.1 




15, 424, 496 


10 


151, 999, 906 


2. 06. 4 


333, 773, 


646 


21 


64 


12, 646, 941 


8.3 


1867 


18, 321, 561 


11.5 


212, 441, 400 


1. 98. 5 


421, 796, 


460 


23 


02 


26, 323, 014 


12.4 




18, 460, 132 


12.1 


224, 036, 600 


1.42.5 


319, 195 


290 


17 


29 


29, 717, 201 


13.2 


1869 


19, 181, 004 


13.5 


260, 146, 900 


0. 94. 1 


244, 924, 


120 


12 


76 


53, 900, 780 


20.7 




18, 992, 591 


12.4 


235, 884, 700 


1. 04. 2 


245, 865, 


045 


12 


94 


52, 574, 111 


22.3 


1871 


19, 943, 893 


11.5 


230, 722, 400 


1. 25. 8 


290, 411, 


820 


14 


56 


38, 995, 755 


16.9 




20, 858, 359 


11.9 


249, 997, 100 


1.24 


310, 180, 


375 


14 


87 


52, 014, 715 


20.8 


1873 


22, 171, 676 


12.7 


281, 254, 700 


1. 15 


323, 594, 


805 


14 


59 


91, 510, 398 


32.6 




24, 967, 027 


12.3 


309, 102, 700 


0. 94. 1 


291, 107, 


895 


11 


66 


72, 912, 817 


23.5 


1875 


26, 381, 512 


11 


292, 136, 000 


1. 00 


294, 580, 


990 


11 


16 


74, 750, 682 


25.6 


1876 


27, 627, 021 


10.4 


289, 356, 500 


1, 03. 7 


300, 259, 


300 


10 


86 


57, 149, 949 


19.7 


1877 


26, 277, 546 


13.9 


364, 194, 146 


1. 08. 2 


394, 695, 


779 


15 


08 


92, 141, 626 


25.3 




32, 108, 560 


13,1 


420, 122, 400 


77.7 


326, 346, 


424 


10 


16 














Average of whole.. 


20, 579, 831 


12.2 


250, 270, 127 


1. 20. 3 


300, 398, 


131 


14 


60 
















Average 1863-70... 


16, 117, 713 


12.2 


195, 929, 511 


1. 45. 1 


284, 399, 089 


17 64 














Average 1871-78... 


25, 041, 949 


12.2 


304, 610, 743 


1. 03. 9 


316, 397, 


173 


12 


63 













COEN PEODUOTION m THE "DOTTED STATES, 

The table given below embraces the results of sixteen annual investi- 
gations of the corn crops, and shows our remarkable progress in this 
branch of production. As in the case of wheat, the first three years in- 
cluded in the table were years of civil war, and a large portion of our 
com area was involved in its disasters. Hence the aggregates for those 

19 AOR 
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years are abnormally low. The acreage of 1865 was nearly doubled in 
1866 and nearly tripled in 1878. During the year last named oux corn- 
fields were nearly equal in area to the State of Kansas. 

The average product per acre was substantially the same throughout, 
amounting to 26.6 bushels during the latter eight years, against 26.8 
bushels in the previous eight years. Our four last crops each exceeded 
considerably a biUion and a quarter of bushels. As in the case of wheat, 
the supplies have grown faster than the population. During the first 
eight years the out-turn averaged 21.40 bushels per capita^ and during 
the latter eight years, 24.07 bushels; in 1875, it amounted to nearly 30 
bushels. Our surplus in later years has found an increasing foreign out- 
let. During the first eight years we sent abroad but 1.20 per cent, of 
our product 5 during the latter eight years, 4.37 per cent. ; of the crop of 
1877, we shipped abroad 6J per cent., and the crop of 1878 is going out 
probably in about the same proportion. 

The average price obtained by the farmer has fallen off two-thirds in 
fifteen years, being 99.7 cents per bushel in 1864, and 31.8 cents in 1878, 
The last-named crop, though gTeater by 46,000,000 bushels than its 
predecessor, fell short of it $39,000,000 in aggregate value. The aver- 
age value of each acre's yield has fallen to the unprecedented low figure 
of $8.65 in 1878 5 in 1864 it amounted to $30.64. The last-named year, 
however, was one of extreme moneyed iuflation. Com has fallen off pro- 
portionally more than wheat. Its abundance and cheapness has made 
it the olyect of a very considerable and growing export trade. 
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£ 
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Bush. 


Bushils. 










BusJiels. 


P.ct 




15, 312, 441 


25. 98 


397, 839, 212 


$0. 69. 9 


$278, 089, 609 


$18 


16 


5, 146, 192 


1. 


29 




17, 438, 752 


30. 42 


530, 451, 403 


99.5 


527, 718, 183 


30 


26 


3, 610, 402 




m 




18, ^90, 180 


37. 09 


704, 427, 853 


46.0 


324, 1G8, 693 


17 


07 


14, 465, 751 


2! 


05 




34, 306, 538 


25. 30 


867, 946, 295 


68.2 


591, 666, 295 


17 


21 


16, 026, 947 


1. 


85 




32, 520, 249 


23. 63 


768, 320, 000 


79.5 


610, 948, 390 


18 


49 


12, 493, 522 


1. 


63 




34, 887, 246 


25.9 


906, 527, OQO 


62.8 


569, 512, 460 


16 


32 


8, 286, 665 




91 




37, 103, 245 


23.5 


874, 320, 000 


75.3 


658, 532, 700 


17 


74 


2, 140, 487 


.24 




38, 646, 977 


28.3 


1, 094, 255, 000 


54.9 


601, 839, 030 


15 


57 


10, 676, 873 


. 


98 




34, 091, 137 


29.1 


991, 898, 000 


48.2 


478, 275, OQO 


14 


02 


35, 727, 0<10 


3. 60 




35, 526, 830 


30.7 


1, 092, 719, 000 


39.8 


435, 149, 290 


12 


24 


40, 154, 274 


3. 


58 




39, 197, 148 


23.8 


032, 274, OQO 


48.0 


447, 183, 020 


11 


41 


35, 985, 834 


3. 


B6 




41, 036, 918 


20.7 


850, 148. 50P 


64.7 


550, 043, 080 


13 


40 


30, 025, 036 


3. 53 




44, 841, 371 


29.4 


1, 321, 069, 000 


42.0 


555, 445, 930 


12 


38 


50, 910, 532 


3. 


35 


1876 


49, 033, 364 


26.1 


1, 283, 827, 000 


37.0 


475, 491, 210 


9 


69 


72, 652, 611 


5. 






50, 369, 113 


26.6 


1, 342, 558, 000 


35.8 


480, 643, 400 


9 


54 


87, 192, 110 


6.50 


J878 


51, 585, OPO 


26.9 


1, 3S8, 218, 750 


31.8 


441, 153, 405 
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35, 930, 407 


26.7 


959, 174, 938 


52.3 


501, 616, 287 


13 


96 


























Average 1863-'70..- 


28, 650, 703 


26.8 


768, 010, 845 


67.7 


520, 309, 421 


18 


16 






Average 1871-78.,. 


43, 210, 111 


26.6 


1, 150, 341, 531 




482, 923, 154 


11 


18 

















DISTEIBIJTIOK OF OFR AGRIGULTUEAL EXI^OETS. 

Animals and animal, mattee. — The export of live animals shows 
an extraordinary increase— 76 per cent, in total value — over last year. 
This is owing to the vast expansion of the horse and cattle trades during 
1878, and to a large increase in the export of mules and sheep. Hogs 
feU off about three-fifths. The Unitad Kiugdom about quintupled its 
previous demand upon us for live stock* Contiuental Europe, which had 
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previously taken a very small proportion of this export, during the last 
year absorbed nearly a quarter million of dollars' worth. On the other 
hand, Mexico, Central and South America, and the West Indies, fell off 
in the aggregate value of their demand, but a portion of this reduction 
is due to a decline of prices. The distribution of farm animals is shoT^ia 
by the following table : 



C number. 
■ ' I valuo . .. . 

< miraljer.. 
' * f value — 

C numLer-. 
" I value — 

< mimber.. 

" I value 

ftb.d fowla, 



Rasa 

RlttVM ... 

Sheep 

▲11 oitber 



rsilno., 



$2, 403, 
7, 
$69. 
2, 

$579, 

$6, 
15, 
$103, 



$1. 150 



2, 3i9 9, 843 

$206, 8D8:$452, 547| 
515| 20, G55 
$2, 935 $190, 414! 
40 



3 



$7, 500 



655 
$4, 980 

$1, 084 



$73, 670 
12 
$1, 240 
10, 024 

$22, m 

$7, 12S 



f?64 
$8, 196 

200 
$1, 103 

295 



as 

a 



49 

;2, 887 
8 

$200 
1S3 



$5, 583 $29, 

7| 320 

$240 $41, o; 

1, 825 
$10, 961 

$2, 501 



153, 065 
$158, 217 

$22, 982 



Afffr«ffft4« T»ln©fl.. $3, 175, 330 $223, 397 $747, m $196, 321 $87, 365!$1, 382, 330 $9, 190 $23, 570 $5, 845^167 

I 



41, 797 29 
$809, 097 $5, 045 



572 
$3, 087 

518 

$88, 147 ;$4, 060 

3, 464 
$452, 69; 

2, 231 
$20, 334 



$9, 070 



t 

'3 



27 80, 040 
$3, 305 $3, 896, 818 



4 
$40 

35 
$10, 220 



1, 157 
$7, 08C 

$2, 925 



29, 284 
$267, 259 
4, 104 
$798, 723 
3, 860 
$501, 513 
183, 995 
$334, 003 

$46,841 



Of our exports of dead animal matter pork products constitute over 
60 per cent The following table shows their distribution : 



AxQeiM. 


1 

1 


• 

1 


Germany. 


1 


■ 

other European 
countries. 


^ 1^^^/:. 



^^■on --{i^r.:: 


41:?, 407, 543 
$38, 241, 651 
114, 484, 711 
$10, 175, 475 
22, 130, 653 
$1, 709, 123 
1, 189, 127 
$741, 15fi 


55, 280, 429 
$4, 161, 468 
60, 465, 990 
$4, 274, 074 
599, 969 
$42, 523 
165, 592 
$108, 871 


28, 022, 987 
$2, 201, 208 
85, 352, 594 
$7, 413, 937 
702, 900 
$49, 961 
80, 993 
$13, 599 


58, 281, 937 
$4, 423, 329 
35, 3G4, 915 
$3, 076, i73 
169. 520 
$li; 587 
39, 652 
$25, 221 


12, 170, 639 
$758, 372' 
3, 740, 539 
$311, 912 
98, 400 
$10, 076 






$50,857,4:07 


$8. 586, 936 


$9. 678, 705 


$7, 536, 310 


$1, 080, 360 




d 

O 

1 


S 

1 


^ 

III 


§ 

o 
w 

O 


t 
o 

i" 

J 
O 


Bacon and hams.... ^ PJfjf^ " 
{^^. 

^0^^ {rre'":: 

{fifr.:: 


6, 697, 324 
$575, 568 
3, 045, 168 
$261, 639 
16, 425, 574 
$1, Oil, 558 
51, 043 
$35. 384 


13, 611, 916 
$1, 241, 703 
29, 9D4, 189 
$2, 505, 505 
26, 852, 111 
$1, 751, 603 
15, 625 
$10, 562 


948, 827 
$104, 026 
19, 413, 449 
$1, 918, 598 
3, 782, 363 
$251, 351 
90, 731 
$43, 396 


332, 749 
$44, 6B3 
80G, 365 
$76, 941 
1, 127, 765 
$75, 875 
18, 883 
$16, 249 


592,5314, 351 
$51, 752, 008 
o42, 0G7, 920 
?f^0, 014. 254 
71, SS!>; 255 
$4. i>13, 657 
1,651 64.8 
$m . 440 




$1,884,149 


$5,609,433 


$2,317,371 


$213, 748 


$87, m 4, 419 
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Compared with 1877 the above table shows a total increase in the 
aggregate values of 8 per cent, in spite of a marked decline in prices. 
AU the items show a greater increase in quantities than in values. The 
United Eongdom, with a large increase in quantities, especially in 
lard-oil, shows a moderate increase in total value of exports. France 
has nearly doubled her demand for this class of products, while Ger- 
many and other continental countries give us a widening market. On 
the other hand, the West Indies with l!^orth and South America show 
declining values with no great changes in quantity. It is evident that 
our exub(^ant and cheap pork production is giving us the control of the 
ciyilLzed markets of Europe, and that we may expect a greatly enlarged 
trade in this class of staples in years to come. 

' Beef-products fall off from last year in aggregate value over $2,000,000. 
Several articles, however, show a marked increase in the quantity 
shipped, especially fresh beef and cheese. The foUowiug table shows 
where this class of products went during 1878 : 



Articles. 



{^^t. 

SaltW. {VX^- 

Batte, {^Z^- 



Condeaised milk value . . . 

•^'^o.r {P^e^- 

{^^t 

Hides value... 

NeatWootofl 

Candl.. {PXe'" 

Kf^t: 

Morocco value. . . 

Manufactures of leather value. 

Aggregate value 



63,546,469 
$4, 966, 152 
26, 770, Oil 
$2, 118, 992 
14, 345, 758 
$2, 650, 670 
120, 929, COO 
$13, 759, 385 
$34, 135 
41, 000, 530 
$3, 172, 989 
61, 953 
$6,402 
$272, 579 
18, 402 
$1G, 067 
G, 289 
$1, 027 
18, 331,612 
$3, 791, 404 
$795, 155 
$152, 533 



$31, 737, 390 



I 

487, 690 
$42, 537 
295, 446 
$20, 693 
27, 268 
$3, 188 
3,400 
$364 



18,790, 904 
$1, 503, 502 
400 
$80 
$232, 120 



15, 014 
$2, 471 



$3,8-19 



$1, 808, 804 



2, 018, 009 
$151, 518 

2, 854, 128 
$434, 596 

47, 476 
$5, 986 
$132 

3, 720, 206 
$281, 468 

24, 890 
$4, 166 
$280, 937 



220 
$55 
7, 179, 537 
$1, 638, 723 
$4, 581 
$105, 681 



$2, 907, 843 



875, 031 
$65, 322 
97, 350 
$19, 852 
4, 872 
$492 

io,' 930," 336' 
$850, 987 
2, 469 
$6, 400 
$57, 909 



100 
$36 
1, 341, 039 
$382, 264 
$59, 945 
$49, 761 



$1, 492, 468 



Articles. 



I— • u 

B 1 



saiti>-f {pr'^.: 

Better {P^fe"!: 

Cl-oeso l^^t:. 

Condensed milk value . . . 

Tal-o- {?r^.: 



1,200 
$125 
1, 632, 539 
$102, 106 
1, 158, 924 
$208, 756 
1, 651, 726 
$180, 368 
$3, 488 
886, 974 
$59, 579 



11, 403 
$1. 042 
4, 757, 107 
$343, 945 
2, 471, 113 
$413, GOl 
716, 736 
$94, 004 
$18, 180 
417, 729 
$35, 156 



1, 241, 993 
$07, 425 
50^, 791 
$12G, 202 
307, 864 
$40, 120 
$9, 957 
2, 484, 962 
$216. 292 



947, 515 
$53, 089 
312, 8: 
$74, 299 
121, 565 
$22, 724 
*$62, 392 
34, 592 
$1. 036 



REPOBT OP THE STATISTICIAN. 



293 



Articles. 



Glue ^poimda 

i value.. 

Hides value.- 

Neafs-footoU {f*}!-' 

C'«'dle. {P^^da 

j^tt'" {?re^. 

Morocco » value. . 

Manufactures of leather value.. 

Aggregate value 



a 



50, 697 
$7, 997 
$390, 347 
145 
$143 
74, 744 
$9, 612 
436, 189 
$107, 050 
$5, 260 
$186, 658 



CD 

14, 430 
$2, 534 
$338 
28 
$32 
728, 587 
$100, 994 
329, 410 
$69, 824 
$5, 419 
$151, 440 



$1, 261, 489 



$1, 236, 509 



id 



H O 



1^ 



9, 499 

$1, 524 
$1, 766 
356 
$285 
725, 757 
$102, 150 
49, 256 
$15, 409 
$8,123 
$191, 358 



16, 225 
$2, 144 
$43, 694 
892 
$920 
31, 280 
$5, 020 
561, 483 
$150, 944 
$25, 485 
$144, 226 



$810, 611 



$585,973 



♦Among the largest exports of condensed milk were $21,790 to Anstralia, $21,252 to Japan, $8,897 to 
China. 



This class of products constitutes over 30 per cent, of our last annual 
export of animal matter. Compared with the previous year, the United 
Kingdom takes a smaller aggregate value, but most of the products 
shipped to that country show increased quantities. For instance, fresh 
beef shows an enlargement of over 4,000,000 pounds^ salt beef, 1,000,000: 
cheese, 16,000,000 j leather, 3,000,000, &c. On the other hand, taUow 
fell off 21,000,000 pounds. With continental Europe our trade in these 
staples has increased to a considerable extent in values and stiU more 
in quantity. With the West Indies, North and South America, our 
shipments of this class of products have very considerably declined. 

Of sheep-products we sent out, during the year, only 130,582 pounds 
of fresh mutton, valued at $9,272, against 349,368 pounds, valued at 
$36,480 in 1877. The United Kingdom took all of this class of exports. 
Of wool we shipped 347,854 pounds, valued at $93,353, against 2,213,379 
pounds, valued at $696,454 in 1877 5 of wool manufactures $448,894, 
against $452,943 in 1877. 

Bbeadstuffs. — Our export of breadstuffs shows an enormous in- 
crease, the aggregate value reaching $181,811,794, against $118,126,960 
in 1877. All the articles of this class show an increased movement, 
except corn-meal, rye-flour, and rice, which bear an insignificant pro- 
portion to the whole. Our barley exports more than tripled in quan- 
tity; com increased 20,000,000 'bushels ; oats more than doubled in 
quantity J rye rose from 118,029 to 4,207,912 ; wheat from 40,431,624 
bushels to 72,404,961, and from $47,256,417 to $96,872,016. Flour, with 
an increased shipment of less than 16,000 barrels, increased its aggre- 
gate value $3,331,774. The smaller grains and all preparations of grain 
for food were marketed in enlarged quantities and values. 

The United Kingdom takes $125,819,463, against $76,129,976 in 1877, 
France raises her requirement IVom $2,050,121 to $7,657,563 ; Belgium 
and ^Netherlands from $3,185,730 to $9,362,071 ; other European coun- 
tries also greatly increase their demand except Germany, which fell 
from $3,263,603 to $1,764,517. The countries of Forth and South 
America and West Indies have slightly increased their demand. The 
export price of wheat is very considerably increased, being $1.33 per 
bushel, against $1.14, but com has fallen from 58 cents to 56 cents ; flour 
also declined from $6.48 to $6.25 per barrel. Barley, oats, and rye were 
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shipped in greatly increased quantities. The following table shows our 
moYement of breadstuffs : 



Products 



B»iey {l^T.: 

{raC'!: 

C bnsliela. 

" { value... 

C barrels . 

} value. 

n„ A.. C bushels. 

i value... 

( bushels. 

I value.. - 

w% jm ? barrels . 

Kye-flour Rvalue... 

wi,«t {^^^t: 

ino.^ 

other grains value . 

other preparations of grain value. 

Eic» {^^.: 



Com , 

Com-mdal. 



Totsl values . 



n3 
0 



3, 421, 308 
$2, 300, 675 
3, 264 
$314 
65, 915, 851 
$37, 749, 226 
7, 088 
$21, 547 
109, 053 
$43, 427 
301, 314 
$216, 269 



54, 664, 732 
$73. 838, 541 
1, 615, 479 
$9, 770, 0G8 
$464, 478 
$1, 410, 548 
33, 957 
$2, 370 



2, 872, 784 
$1, 552, 109 



731, 633 
$280, 478 
19, 578 
$14, 737 



4, 337, 091 
$5. 801. 914 
445 
$2, 581 
$425 
$2, 764 
35, 995 
$2, 555 



14, 150 
tH, 380 
9, 984 
$376 
1, 9G8, 879 
$1. 082, 109 
994 
$2. SOO 
15, 079 
$5, 636 
751, 455 
$535, 023 



^ 0§ 



33, 573 
$43, 269 
8, 261 
$53, 350 

$9, 428 
$22, 959 

20, 167 

$1, 187 



$125,819,463 . $7,657,563 



$1, 764, 517 



137, 302 
$92, 897 
4, 800 
$2G0 

1, 359, 582 
$748, 949 

10 
$48 
253, 672 
$07, 785 

2, 658, 817 
$1, 945, 339 



4, 817, 537 
$6, 345, 876 
18, 431 
$104, 550 
$14 
$26, 353 



$9,362,071 ( $5, 672 , TOT 



JProduoti. 



-I 



Barley .... 
Bread, &o. 



Com 

Com-meal . 



Oats. 



C bushels. 

I value. .. 

I pounds . 

\ value... 

I bushels, 

I value . . , 

< barrels . 

I value. -. 

C bushels. 
■ I value. .. 

C bushels. 

^ value... 

_ J, < barrels . 

Rye-floar „ - = . J ^r^i^^ _ 



WTieat. 



^ bushels . 
' I value. -. 

C barrels . 
" I value... 

other f^rains value . 

other preparations of grain value 

- {^.: 



308, 172 
$136, 163 
190, 346 
$12, 040 
7, 633, 4G8 
$3, 435, 504 
232, Bi7 
$681, 610 
2, 267, 059 
$692, GDI 
144, 831 
$82, 138 
379 
$1, 892 
5, G79, 107 
$6, 945, 515 
423, 331 
$2, 610, 704 
$42, 552 
$31, 117 
83, 072 
' $3, 405 



4,198 
$3, 404 
3, 707, 885 
$209, 782 
721, 336 
$551, 259 
3 5, 800 
$50, 054 
21, 799 
$11, 034 
113 
$121 
461 
$1, 982 
226, 461 
$205, 291 
974, 783 
$6, 731, 449 
^62. 2^7 
fto5, 073 
238, 707 
$13, 904 



8, 604, 315 
$416, 179 

600, 055 
$435, 803 

174, 453 
$572, 509 

2.^;0, 8(55 
$315, 673 



6, 122 
$26, 901 
30, 380 
$45, 184 
628, IGO 
$4, 031, 693 
$4-82, 202 
^^7, 155 
48, 381 
$2, 5t23 



Total \alu 



$14, 675, 341 



$7, 996, 210 



$6, 216, 317 



34, 961 
$23, 437 
1, 781, 437 
$91, 324 
659, 214 
$421, 102 
1, 457 
$7, 516 
66, 319 
$3], 196 
10, 235 
$7, 790 



237, 061 
$330, 517 
255, 639 
$1, 649, 625 
^316, 067 
$G2, 332 
170, 82G 
^7, 609 



$2, 646, 515 i$18i, 784 



Cotton axd cotton manufactures. — Our exports of cotton and 
cotton manufactures rose in aggregate value fi:om $183,253,248 to 
$191,470,144, but this increase is all due to raw material, as the value 
of cotton maniiiactures shows a deditte from $12,134,740 to $11,438,66(V 
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Our export of sea-island slightly increased, and all went, as in 1877^ to 
the United Elingdom and France. Of other raw cotton nearly the whole 
was shipped to European countries ; British America and Mexico took 
23^326 bales, and 10 bales went to one of the ports of Africa. The 
United Kingdom slightly lowered her demand for raw material, while 
continental Europe took an enlarged quantity, especially France, Ger- 
many, Belgium, and Netherlands. Of uncolored fabrics, the largest 
shipment, 30',313,831 yards, was to China ; England, the next in order, 
took 10,906,738 yartls. Our total export of uncolored cottons shows an 
increase of 11,759,045 yards; colored cottons an increase of 8,164,009 
yards. The value of these two classes increased $1,092,019, but this 
was more than counterbalanced by the decline of $1,788,099 iu the value 
of other manufactures." In regular lines of export the figures of 1878 
show an encouraging advance, but in miscellaneous articles the trade 
has been less fortunate. The following table shows the cotton move- 
ment abroad : 



Prodac-ta. 


United Kingdom. 


1 


1 Gennany. 


g * 
'© 


other European 
countries. 


(bales 

SeA-lolanfl < pounds . - 


13, 507 
5, 320, 326 
f 1, 261, 630 
2, 180, 759 
1, 034, 628, 099 
$116, 169, 421 
4, 215, 758 
$345, 563 
11, 835, 128 
$1, 064, 321 
$163, 050 










1, 004, 821 
$354, 584 
494, 759 
235, 026, 160 
$25, 600, 909 
8,150 
$865 
23, 294 
$1, 823 
$6, 055 








t value . 

f ba,le8 

( value 

oowgoad* ....{yji^^l;::: 

f yards 

Uncolored goods . . < value 

t value 

f bales 

i value 








256, 210 

10-J RJQ 103 
AjU-Lj XJ>'$<7f XK/u 

$13, H39, 719 
65, 893 
$4, 296 
699, 190 
$74, 356 
$37, 582 


89, 170 
42, 145, 758 
$4, 589, 378 
57, 591 
$5, 102 
284, 884 
$35, 358 
$5, 664 


332, 116 
157, 249, 737 
$17, 559, 107 

$27 


$119, 003, 985 


$25, 964, 236 


$13, 455, 953 


$4, 625, 502 


$17, 559, 134 


2, 194, 266 
1, 039, 948, 425 
$117, 431, 051 
$1, 572, 934 


497, 707 
236, 030, 981 
$25, 955, 493 
$8,743 


256, 210 
121, 649, 103 
$13,339, 719 
$116, 234 


89, 170 
42, 145, 758 
$4, 589, 378 
$36, 124 


332, 116 
157, 449, 737 
$17, 559, 107 
$27 


Products. 


o 

*§ 


II 

H O 




-S 

1 

o 


o 
o 

ft 

1 












16, 455 
6. 325, 147 
$1, 616, 214 
3, 375, 340 
1, 601, 208, 364 
$178, 415, 270 
37, 765, 313 
$2, 959, 910 
88, 528, 192 
$7, 053,463 
$1,425,287 






















(■ bales .... 


14, 794 
7, 082, 535 

$798, 951 
1, 218, 356 

$102, 661 
3, 604, 080 

$369, 983 

$765, 478 


7,522 
3, 422, 162 
$357, 210 
21, 573, 389 
$1, 672, 844 
21, 778, 838 
$1, 681, 454 
$227, 798 




10 
4,810 
$575 
5, 518, 646 
$395, 618 
47, 040, 213 
$3, 512, 708 
$162, 132 


i value 

Colored good3 ll^'^te'"'. 

C yards 

Uncolored goods ... < value 

f value 

C bal6B .... 


5, 117, 530 
$432, 961 

3, 262, 565 
$323, 460 
$57, 501 


$3, 037, 073 


$3, 939, 306 


$813, 922 


$4, 071, 033 


$191, 470, 144 


14, 794 
7, 082, 535 
$798, 951 
$1, 238, 122 


7, 522 
3, 422, 162 
$357, 210 
$3, 582, 096 




10 
4,810 
$575 
$4,070,458 


3, 391, 795 
1, 607, 533,511 
$180, 031, 484 
$11,438,660 


( value 


$813, 922 
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Wood and its manupactures. — This branch of our export shows 
a decline of over two and a half millions of dollars. The falling off is 
chiefly in pot and pearl ashes, in sawed timber, boards and shocks, in 
logs, masts, telegraph poles and other whole timber. On the other 
hand, the different branches of wooden manufacture show an increased 
fthipment, as also rosin, turpentine, spirits of turpentine, and tar. 

The United Kingdom received $6,796,104, against $9,220,006 in 1877 ; 
the West Indies, $3,865,728, against $^,896,841; British America, 
$2,344,054, against $2,914,877 ; Germany, $1,297,470, agamst $1,214,020 5 
France, $758,282, against $568,846. Other European countries show an 
increased demand for this kind of products. 

Miscellaneous. — The leading miscellaneous products show a con- 
siderable decline in the values exported, but, as in other articles, this de- 
cline is due largely to a decline in prices. Hops, for instance, are dou- 
bled in quantity 5 cotton-seed oil nearly tripled ; oil-cake, starch, and 
cotton-seed show an enormous increase. On the other hand, refined 
sugar, molasses, tobacco leaf, and a few other items show a marked 
decline. The following table shows the distribution of our miscellaneous 
exports : 



ProductB. 



Fruits value. 

Hemp and its products do. . . 

spwt. 

on-ct. 

OCcotton-seed "--{ifc: 

Seed, cotton {1X^.1 

Starch.^ {^Shi^f.l 

Bug^,TeSn^ 

Molaese. {faluT*.'. 

Tobacco, leaf ^S^i 

Tobacco, mannfactitred value . 

, . C bushels. 

Potatoes J value... 

Gii^seng {vakE^f.! 

Total values to each country 



$493, 342 
$425, 774 
17, 747, 291 
$2, 076, 115 
27, 953 
$22, 751 
332, 518, 447 
$4, 905, 642 
75, 486 
$40, 267 
15, 805, 109 
$104, 280 
1, 124, 621 
$74, 597 
17, 576, 035 
$1, 835, 890 
1, 331, 405 
$315, 966 
63, 597, 496 
$8, 200, 804 
$962, 336 
7, 999 
$6, 062 
27, 802 
$34, 950 



$19, 558, 776 



$17, 462 
$55, 838 
21, 750 
$700 
1, 113, 154 
$389, 990 



1, 227, 673 
$609, 195 



1, 607 
$124 



30, 388, 775 
$2, 283, 512 
$3, 905 



$3, 360, 726 



$102, 609 
$32, 020 
55, 006 
$7, 120 

86 
$247 
67, 451 
$1, 128 
92 
$48 
950, 000 
$15, 219 
4, 494, 448 
$206, 810 
190, 989 
$20, 022 
60, 595 
$18, 966 
76, 104, 768 
$5, 761, 099 
$164, 524 
21 
$20 



$6, 329, 832 



■5/ 



$63, 038 
$73, 260 
810 
$165 
40 
$119 
1, 191, 465 
$12, 864 
71 
$36 



3, 755, 151 
$153, 376 



42 
$24 

25, 005, 648 
$1, 798, 038 
$180, 632 
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Products. 


British America. 


Mexico, Central and 
South America. 


West Indies. 


Other countries. 


Total of each ex- 
port. 


Hemp and its products — do — 

Hons C pounds,. 

STiirita 1 gallons 

oa-<»k« {?re^:: 

Oil.ootton.seed 


$429, 249 
$76, 697 
99, 605 
$9, 202 
12, 337 
$15, 344 
91, 223 
$1, 712 


$73, 656 
$63, 235 
56, 603 
$7, 800 
747, 877 
$296, 462 
66, 722 
$370 
400 
$217 


$71, 109 
$97, 164 
8, 698 
$1, 107 
375 
$617 
8, 495, 585 
$172, 039 
525 
$260 
2,000 
$20 
339, 526 
$19, 610 

1, 961, 482 
$208, 301 

435 
$187 

2, 386, 732 
$278, 871 
$J78, 895 

628, 460 
$450, 101 


$128, 631 
$342, 674 
469, 019 
$50, 664 
677, 579 
$312, 251 
15, 546 
$1, 408 
420 
$275 
525 
$83 
111, 274 
$8, 397 
775, 595 
$81, 091 
14, 163 
$4, 226 
19, 225, 722 
$1, 170, 895 
$1, 666, 268 
25, 000 
$26, 045 
390, 580 
*$458, 297 


$1, 379, 106 
$1, 220, 962 
i8, 458, 782 
$2, 152, 873 
2, 926, 651 
$1, 149, 272 
342, 446, 439 
$5, 095, 163 
4, 992, 340 
$2, 514, 323 
16, 757, 634 
$179, 602 
12, 995, 385 
$605, 521 
44, 040, 409 
$4, 508, 148 
1, 477, 057 
$365, 753 
283, 973, 193 
$24, 803, 165 
$3, 681, 327 
744, 409 
$541, 593 
421, 395 
$497, 247 


Se^cotto {Pre".".:: 




stoch 

Sug«. refined l^Z^.i; 

Mous.e. {fXr.:: 

Tob«»o,leaf {PXe'li: 

PotatoeB < bushels - 

Gi^-eng lll^^::. 


175, 095 
$11, 686 
11, 151, 836 
$1, 0C4, 345 
64, 620 
$24, 632 
6, 813, 762 
$874, 481 
$221, 609 
19, 972 
$9, 082 


2, 913, 184 
$128, 508 
12, 345, 826 
$1, 294, 726 
4, 587 
$1, 406 
2, 778, 693 
$325, 686 
$203, 158 
62, 957 
$50, 283 
3, 013 
$4, 000 








$2, 738, 039 


$2, 449, 507 


$1, 678, 281 


$4, 151, 205 


$48, 694, 055 



* Nearly the whole export of ginseng goes to Hong-Kong and Japan. 



The export to the United Kingdom fell off nearly $3,000,000 ; that to 
Germany about $2,000,000 ; that to Belgium and IvTetherlands about 
$1,000,000 ; but France and other European countries show a very 
considerable increase. British America shows a falling off, but Mexico, 
Central and South America, and the West Indies show a general in- 
crease. There is no doubt that the trade of 1878, at lower values, shows 
an increased m ovement in this class of products. This may also be said 
of our agricultural exports generally. The preference for raw material 
over manufactures, however, is stiU noted in the foreign demand for our 
products. 



REPoiiT OF Me coMMissioJJiiii OP Amicvjyavm. 

MAEKET PEICES OF FAEM 

The following quotations represent as nearly as practicahle 



Products. 



IfEW TOBK. 

Floar: 

Superfine State and 
Western bbl 

Extra State do 

Extra to choice West- 
em bbl 

Common to fair Sontb- 
em extra bbl 

Good to cboico do 

Wheat : 

Ko. 1 spring. bush 

Ko. 2 spring do . . 

lied wmter do . . 

Amber .„ do. 

White „ do. 

Com ......do. 

Oats...^ * do. 

Eye ...do.. 

Barley do 

Hay: 

Baled, first quality , .ton. 
Baled, second quality do . 
Beef: 

Mess bbl 

Extra mess do . 

Pork: 

Meas . . ....bbl 

Extra prime .do. 

Prime mess do. 

Lard , cental. 

Butter : 

Western.. lb. 

State do. 

Cheese : 

State factory lb. 

Western factory do. 

Sugar, fair to prime re- 
lining lb. 

Cotton : 

Ordinary to j?ood ordi- 
nary lb. 

Low middling to good 

middling... ...lb. 

Tobacco : 

Lugs Iba 

Leaf of common to me- 
dium lb. 

Wool: 

American XXX and 
picklock lb. 

American X and XX . do . 

American combing . .do. 

Pulled.. do. 

California apring clip, do . 

California fall clip . . .do. 

S03T0:!J. 

Elonr: 

Western oprtag, super- 
fine ..bbl. 

Common spring, extra, 

bbl 

Good to fancy ITortb- 
western spring . . .bbl. 
Good to fancy Western 

winter bbl. 

Southern fam.ily do. 

Wheat bush. 

Com do.. 

Oats , do.. 

Kye do.. 

Barley , do. 

Hay: 

Eastern and Korthem, 

ton 

Western, choiice ton. 

Beof: 

bbl. 



Jannary. 



12 25 to 13 00 
7 00 to 10 50 
11 00 to 12 00 



^50 to S 
5 25 to 



5 20 to 9 00 



February. 



March. 



5 40 to 

6 to to 

136 to 

1 30 to 

1 35 to 

140 to 

143 to 

53 to 
37i to 

72 to 

68 to 

14 00 to 

12 00 to 

9 00 to 

12 50 to 



5 85 
7 25 

1 38 
133 
1 42 
144 
1 52 
64 
42 
76 
1 00 

17 00 
13 00 

12 00 

13 00 



5 00 to 6 85 

4 90 to 8 50 

5 25 to 5 60 
5 75 to 7 00 

131 to 133 

125 to 129 

132 to 
185 to 
135 to 

46 to 

33 to 

70 to 

65 to 



1 

142 
1 44 
01 
39 
75 
1 00 



5 62 to 


8 62 


7 65 to 


11 to 
14 to 


35 
35 


8 to 

12 to 


7ito 
5 to 


13 
13 


10 to 
5 to 


7g to 


71 


Tito 



15 00 to 
13 00 to 



1100 to 
13 00 to 



1150 to 
9 25 to 



17 00 
14 00 



12 00 

13 50 



11 75 
9 50 



7 85 



9|to 
11 to 
3 to 
4Jto 



48 to 

36 to 

48 to 

18 to 

13 to 

10 to 



i 

111! 
5 
8 



4 00 to 4 50 

5 CO to 5 50 

6 00 to 9 25 



6 50 to 
6 50 to 
129 to 
59 to 
38* to 
70 to 



8tto 
lOJto 
3 to 
5 to 



50 to 

37 to 

48 to 

18 to 

13 to 

10 to 



14 

13i 



10 

111 

6 



8 00 
8 75 
1 55^ 
61 
45 
77 

80 to 110 



12 00 to 19 00 
17 00 to 18 00 



12 00 to 12 50 



4 00 

4 75 

5 50 

5 75 

0 25 

1 24 
50 
36 
73 
70 



12 00 
17 00 



to 4 50 

to 5 25 
to 8 75 



April. 



7 50 

8 75 
146 

58 
43 
75 



to 100 



to 19 00 
to 18 00 



1200 to 1250 



$4 40 


to 


$4 90 


$4 40 


to $4 90 


5 10 


to 


6 50 


5 00 


to 


6 50 


5 00 


to 


8 50 


4 95 


to 


8 00 


5 40 


to 


5 85 


5 20 


to 


5 50 


6 00 


to 


7 00 


5 60 


to 


6 75 


1 30 


to 


1 32 


133 


to 


1 35 


1 25 


to 


1 28 


1 23 


to 


1 30 


1 32 


to 


1 37 


1 30 


to 


1 40 


1 35 


to 


1 40 


1 33 


to 


141 


1 36 


to 


1 43 


1 38 


to 


147 


53 


to 


56 


47 


to 


56 


33 


to 


40 


33 


to 


39 


70 


to 


76 


72 


to 


79 


60 


to 


80 


58 


to 


90 


14 00 


to 16 00 


14 00 


to 17 00 


13 00 


to 14 00 


12 00 


to 13 00 


9 00 


to 12 00 


9 00 


to 12 00 


12 50 


to 13 50 


12 50 


to 13 50 


10 75 


to 1125 


9 75 


to 10 75 


7 00 


to 


9 25 


7 00 


to 


8 50 


il 50 


to 14 00 


10 50 


to 12 00 


5 50 


to 


7 55 


5 37^ to 


8 00 


11 


to 


43 


11 


to 


38 


14 


to 


32 


14 


to 


35 


7* to 


14 


% 


to 


13 


5 


to 




5 


to 


13 


Tito 


7| 


7|to 


9i 


8 


to 








lOi'gto 




lOi^ to 


Hi 


3 


to 




3 


to 




5 


to 


Vi 


5 


to 




45 


to 


48 


44 


to 


46 


35 


to 


43 


35 


to 


44 


45 


to 


56 


45 


to 


55 


18 


to 


40 


18 


to 


40 


13 


to 


27 


13 


to 


25 


10 


to 


19 


12 


to 


18 


4 00 


to 


4 50 


4 00 


to 


4 50 


4 75 


to 


5 25 


5 00 


to 


5 25 


5 25 


to 


8 50 


5 25 


to 


8 50 


5 75 


to 


7 50 


0 00 


to 


7 50 


6 GO 


to 


8 25 


G 00 


to 


7 75 


1 23 


to 


1 44 


1 24 


to 


1 48 


50 


to 


56 


50 


to 


58 


35 


to 


42 


35-^ 


to 


43 


73 


to 


75 


75 


to 


77 


70 


to 


100 


70 


to 


1 00 



May. 



12 00 to 19 00 
17 00 to 18 00 



10 00 to 11 00 



12 00 to 19 00 
16 00 to 17 00 



10 00. 



4 85 to 6 25 

475 to 800 

510 to 540 
550 to 6^ 

128 to 130 
122 to 125 
126 to 136 
130 to 137 
133 to 142 
48 to 55 
33 to 39 
70 to 75 
58 to 88 



10 00 to 11 50 

12 00 to 12 25 

940 to 975 

650 to 9 00 

10 50 to 13 25 

525 to 7 62 

10 to 25 

22 to 25 



d to 

5 to 



T|to 7| 



7nto 9i 
lOito lU 

2ito 

4 to 



42 to 

34 to 

45 to 

20 to 

13 to 

10 to 



350 to 400 

4 75 to 5 25 

5 25 to 8 25 

5 75 to 7 00 

5 75 to 7 75 

122 to 147 

50 to 57 

36 to 43 

75 to 76 

65 to 90 



12 00 to 19 00 
16 00 to 17 00 



1000. 



REPORT OP tHE gTATIStlClAJl. 
PEODUCTS FOE 1878. 

the state of tlie market at the beginning of each month. 



June. 



July. 



Angnst. September. October. IToTeinber. December. 



$3 25 to $4 00 $3 25 to $3 80 $3 50 to $3 90 $3 40 to $3 90 $340 to $3 80 

4 25 to 6 25 4 00 to 5 85 410 to 6 00 i 410 to 600 i 3 85 to 575 

' I 

4 15 to 8 00 3 95 to 7 50 4 05 to 8 25 4 00 to 8 25 3 90 to 8 00 



4 50 to 4 85 

5 00 to 6 50 

110 to 112 

105 to 108 

108 to 118 



115 to 

42 to 

2G to 

62 to 

58 to 



1 25 
54 
34 
68 
87 



13 00 to 15 00 
10 00 to 11 00 



9 00 to 11 00 
11 50 to 12 50 



4 30 to 4G5 

4 75 to 6 25 

1 06 to 1 07 

103 to 104 

101 to 113 



112 to 120 



il to 

28 to 

57 to 

58 to 



12 00 to 15 50 
9 00 to 11 00 



9 00 to 10 50 
11 00 to 12 00 



4 40 to 4 85 i 

5 00 to 6 50 ! 

110 to 111 

96 to 108 

90 to 110 



1 05 to 

45 to 

31 to 

60 to 

45 to 



1 20 
56 
» 37 
68 
85 



12 00 to 15 00 
9 00 to 12 00 



10 00 to 11 00 

11 00. to 12 00 



«50 to 9 75 10 25 to 10 50 10 25 to 10 75 950 to 975 875 to 900 775 to 350 

7 00 to 8 50 9 00 to 9 75 0 75 to 10 00 9 00 to 9 75 9 75 to 10 00 9 00 to 9 50 

10 00 to 12 50 10 (?0 to 12 50 11 00 to 12 00 1100 to 12 50 1100 to 12 50 10 25 to 12 00 

6 85 to 6 97 6 75 to 7 87 7 25 to 8 30 6 50 to 7 75 6 50 to 7 30 6 00 to 7 00 



4 25 to 4 65 
475 to 6 50 

115 to 117 

108 to 112 

1 07 to 1 OS 

97 to 111 

106 to 118 

46 to 50 

26 to 38 

58 to 64 

45 to 90 

13 00 to 15 00 
9 00 to 10 00 



$3 00 to $3 50 $3 25 to $3 75 
370 to 385 ; 390 to 400 

3 65 to 8&5 3 65 to 8 25 



415 to 440 390 to 420 3 95 to 440 
4 50 to 0 25 i 4 25 to 5 75 4 50 tO 600 



96 to 07 

105ito 105^ 

95 to 106 

102 to 110 

46 to 53 

26 to 37 

56 to 64 

100 to 120 

13 00 to 15 00 
800 to 900 



10 00 to 11 00 10 00 to 11 00 
1100 to 12 00 ill 00 to 12 00 



93 to 90 98 to 1 00 
104 to 104i 107fto 108J 
' 102 to lOSJ 



to 105 

102 to 108 

45 to 53 

27 to 33 

58 to 63 

100 to 130 

1200 to 15 00 
8 00 to 900 

10 00 to 11 00 
1100 to 12 00 



8 to 20 

10 to 20 



5 to 
2 to 



7ito n 



11 to 
2i to 
4it« 



40 to 

32 to 

37 to 

18 to 

12 to 

10 to 



lOi 

Hi 

7 



3 50 to 3 75 

4 25 to 4 75 

5 25 to 7 50 

5 50 to 6 50 

5 50 to 7 25 

107 to 123 

45 to 53 

31 to 39 

75 to 80 

73 to 85 



12 00 to 19 00 
16 00 to 17 00 

U^M 



7 to 
9 to 



7i to n 



7 to 
9 to 



5 to 
5 to 



22 

22 

8 
7i 



7i to 7 J 



9 A to 
11 A to 

2ito 
4} to 



40 to 

30 to 

35 to 

18 to 

12 to 

10 to 



ml 
10 



3 00 to 3 50 

4 25 to 4 75 

4 50 to 7 5© 

5 00 to 6 25 
5 00 to 6 75 

00 to 116 

47 to 51 
to 



3-2 
62 to 
73 to 



10 00 to 18 00 
15 00 to 17 00 

900 to 1100 



10 to 
111 to 
2i to 
4| to 



40 to 

30 to 

35 to 

18 to 

12 to 

10 to 



11 
12i 
6i 

n 

42 
38 
42 
36 
30 
19 



7 to 

9 to 



5 to 
2 to 



3 00 to 3 50 

4 25 to 4 75 
4 50 to 8 00 



4 75 to 

5 00 to 
103 to 

47 to 

32 to 

68 to 



6 00 
6 75 
1 26 
54 
40 
72 
.115 



10 00 to 18 00 
15 00 to 17 00 



000. 



23 
24 

8i 



7 to 7i 

10 to Hi", 

ll{to 12% 

2ito 5 

4ito 



8 to 
10 to 



5 to 
2 to 



39 to 

32 to 

38 to 

18 to 

12 to 

10 to 



3 00 to 3 50 
425 to 475 

4 00 to 9 00 

500 to 625 

525 to 6 75 

95 to 122 

54 to 58 

32 to 42 

63 to 65 



10 00 to 17 00 
14 00 to 16 00 



10 00.. 



7ito 7i 

8|to m 
10|to Hi 
2ito 
^to 



39 to 

32 to 

38 to 

18 to 

12 to 

10 to 



3 00 to 3 50 
425 to 4 75 

4 50 to 800 

4 75 to 6 00 

5 00 to 6 75 
95 to 121 
51 to 56 
29 to 39 
58 to 60 



900 tolSOO 8 00 tol600 
14 00 to 16 00 1400 to 16 00 



950 tOlOOO.I 850 tolOOO 



9 to 26 
10 to 25 



5 to 
2 to 

7ito 



7/, to 8i 
9i to 91^ 

2 to 
5 to 



37 to 
30 to 
36 to 
18 to 
12 to 
10 to 



102 to 111 

41 to 62 

29 to 35 

67 to 62 

75 to 95 

13 00 to 14 00 

1000 to 12 00 

10 00 to 11 00 

1100 to 12 00 

7 25 to 7 75 

8 50 to 900 

9 00 to 11 00 
5 75 to 6 62 



6 to 
10 to 

5 to 
2 to 

6} to 



7Jto 
8}ito 

2ito 



27 
28 

9 



8i 
91 



4|to 8 



37 to 

30 to 

36 to 

18 to 

12 to 

10 to 



39 
36 
42 
36 
25 
20 



3 00 to 3 25 3 00 to 3 25 



3 75 to 425 

4 00 to 8 50 

4 50 to 5 75 



84 to 116 

50^ to 55 

29i to 39 

60 to 63 

100 to 130 



3 75 to 4 25 

4 00 to 800 

4 75 to 6 00 



DO to 113 

47 to 53 

32^ to 40 

63 to 65 

90 to 125 



800 to 17 00 
1500 to 16 00 

950 tolOOO 



800 EEPOET OP THE COMMISSIONEK OP AGEICULTUEE. 

MAEKET PEICES OF FAEM 



Products. 



EOSTON— Continued. 

Beef— Continued : 

Extra mess l>bL 

ITamily or plate do . 

Poik: 

Prime bbl. 

Mess do. 

Laixl lb. 

Butter: 

'New York and Vermont, 
I)ound 

western lb. 

Cheese : 

New York and Vermont 
factory lb. 

"Western factory ..... lb . 
Sngar, fair to good refin- 
ing lb. 

Cotton: 

Ordinary to good ordi- 
nary lb. 

liOW middling to good 

middling lb. 

Wool: 

Obio and Pennsylv'a.lb. 

Michigan do. 

Other western do . 

PuUed do. 

Combing and delaine . do . 

CalifonLia do. 

Texas do. 

PHILADELPHIA., 

Flonrs 

Superfine bbl. 

Pennsylvania, ^xtra to 

choice bbl. 

West'n, ex. to choice. do. 

Wheat: 

White bush. 

Amber do.. 

Bed do.. 

Eye do.. 

Barley do.. 

Com....... do.. 

Oats..... do.. 

Hay. baled : 
Middle State ton- 
Western do. 

Beef: 

Worthman's city fam- 
ily bbl 

No.1 do 

Pork: 

Mess bbl. 

Prime mess do 

Extra prime do. 

Lard cental 

Butter : 
Choice Middle State . . lb 
Choice western do . 

Cheese : 
IsTew York factory .. .lb 
Western factory do . 

Sngar, fair to good refin- 
ing do. 

Cotton : 
Ordinary to good ordi- 
nary lb. 

Low middling to good 
middling lb. 

Wool: 
Ohio and Pennsylvania, 

X to XXX. Ib- 

New York and Y/iscon- 

sin lb 

Other Western do. 

Pulled do. 

Tub-washed do 

California do 

Colorado do. 



January. 



i'ebruary. 



March. 



April. 



14 50 


to 15 50 


14 00 


to 15 00 jl4 00 


to 15 00 


0 50 


to 11 00 


9 50 


to 11 00 


8 00 


to 10 00 


13 25 


to 13 50 


12 00 


to 12 50 


11 50 


to 12 00 


9 


to 


Oi 

9i 


8 


to 


8| 


7^ to 




12 


to 


35 


10 


to 


38 


10 


to 


88 


10 


to 


35 


9 


to 


38 


9 


to 


38 


9 


to 


13^ 


10 


to 


134 


lOito 


14 


9 


to 


13 


9 


to- 


13i 


10 


to 


14 


n to 




7ito 


7f 


7ito 


7t 


9|to 


ma 


8|to 


in 


Si to 


9J 


11 


to 


12 


10|to 


iia 
llf 


101 to 


llf 


37 


to 


50 


37 


to 


46 


35 


to 


45 


36 


to 


42 


36 


to 


42 


35 


to 


42 


37 


to 


42 


37 


to 


42 


35 


to 


42 


20 


to 


43 


20 


to 


46 


20 


to. 


43 


40 


to 


53 


40 


to 


53 


40 


to 


60 


15 


to 


34 


15 


to 


33 


15 


to 


33 


20 


to 


37 


16 


to 


35 


14 


to 


30 


4 25 


to 


450 


4 00 


to 


4 25 


4 00 


to 


450 


5 00 


to 


6 75 


5 75 


to 


6 25 


4 50 


to 


6 25 


5 50 


to 


6 50 


5 60 


to 


6 25 


5 50 


to 


6 25 


145 


to 


150 


138 


to 


143 


137 


to 


140 


145 


to 


140 


134 


to 


136 


136 


to 


138 


138 


to 


142 


126 


to 


133 


130 


to 


183 


68 


to 


73 


68 


to 


70 


68 


to 


70 


50 


to 


105 


35 












54 


to 


58i 


49 


to 


54 


44 


to 


534 


35 


to 


38 


35 


to 


39 


32^ to 


354 


15 00 


to 16 00 


14 00 


to 16 00 


13 00 


to 15 00 


11 00 


to 12 00 


12 00 


to 14 00 


12 00 


to 14 00 


15 00 


to 15 50 


15 00 


to 15 50 


15 00 


to 15 50 


1150 


to 12 50 


1150 


to 12 50 


1150 


to 12 00 


12 75 


to 13 00 


11 75 


to 12 25 


1150 


to 12 25 


11 50 


to 1175 


10 75 






10 50 


to 10 75 


10 00 


to 11 00 


9 50 






10 00 






7 50 


to 


8 25 


7 00 


to 


8.00 


7 25 


to 


7 624 


24 


to 


33 


25 


to 


35 


28 


to 


40 


20 


to 


24 


19 


to 


24 


22 


to 


26 


6 


to 




7 


to 


14 


7 


to 


14 


6 


to 




6 


to 


13 


6 


to 


13 


7| 


\to 




7ito 




7Sto 




9|to 


101 


9 


to 




84 to 


9| 


11 


to 


Hi 


10, 






101 to 




43 


to 


47 


43 


to 


47 


42 


to 


46 


38 


to 


42 


38 


to 


42 


37 


to 


41 


32 


to 


41 


32 


to 


41 


31 


to 


40 


21 


to 


53 


21 


to 


53 


20 


to 


51 


30 


to 


47 


30 


to 


47 


29 


to 


46 


12 


to 


23 


12 


to 


23 


11 


to 


24 


15 


to 


20 


15 


to 


20 


14 


to 


19 



00 to 10 50 
10 75 to 11 00 
74 to 8i 



$12 00 

12 00 to $13 00 

850 to 925 
10 00 to 10 25 
7ito 74 



7 to 
7 to 



10 to 
9 to 



13 

124^ 



74 to 7| 



7 to 


H 


S 


to 


H 


Hto 


Hi 


10 


to 


Hi 


34 to 


42 


33 


to 


42 


30 to 


39 


30 


to 


37 


30 to 


38 


30 


to 


36 


20 to 


43 


20 


to 


40 


40 to 


48 


40 


to 


45 


12 to 


29 


12 


to 


29 


12 to 


28 


12 


to 


26 



4 00 


to 


450 


375 


to 425 


4 75 


to 


6 25 


425 


to 6 25 


5 50 


to 


6 25 


525 


to 6 25 


138 


to 


142 


138 


to 140 


135 


to 


138 


135 


to , 1 37 


129 


to 


1.34 


129 


to 132 


68 


to 


70 


68 


to 70 


40 


to 


100 


40 


to 100 


46 


to 


534 


46 


to 524 


S3 


to 


36 


32 


to 37 


12 00 


to 14 00 


12 00 


to 15 00 


11 00 


to 13 00 


1100 


to 12 50 



14 00 to 14 50 
12 00 to 12 50 

10 25 to 10 50 
9 00 to 9 50 

9 00 

6 75 to 7 50 



22 to 


40 


15 


to 


24 to 


27 


16 


to 


7 to 


134 


7 


to 


6 to 


12i 


6 


to 


74 to 


71 


7 


to 



75 to 9i 

lo^ig to iii^ 

41 to 45 



36 to 

30 to 

20 to 

28 to 

11 to 

13 to 



May. 



18 to 

18 to 



8 to 
7 to 



13 
124 



74 1* 7i 



1400 to 14 50 
12 00 to 12 50 

9 75 to 1025 
9 00 to 9 25 

9 00 , 

6 25 to 7 624 

30 
18 



7# 

8 to 9| 

10^ to 111 

29 to 43 



34 to 

28 to 

18 to 

26 to 

9 to 

11 to 
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301 



June. 



112 00 

12 00 to?13 00 

8 00 to 8 50 

9 25 to 9 50 

7 to 7i 



$1100to$12 00 $1100 , 

11 50 to 12 00 11 50 to$12 00 



10 to 
8 to 



4 to 
3 to 



7i to 7i 

8i to 10 
10| to Hi 
40 



July. 



August. 



9 00 to 9 50 
10 25 to 10 75 
7i to 71 



9 to 
7 to 



4 to 
;j to 



l^s to 71", 



30 to 

30 to 

30 to 

15 to 

38 to 

14 to 

14 to 



3 00 to 3 50 

3 75 to 5 50 

4 00 to 6 75 

117 to 120 

1 12 to 1 13 

108 to 110 

eo to 81 
Seavson closed. 

35 to 47 

28 to 32 

11 00 to 12 00 

10 00 to 11 00 



14 00 

12 00 

9 50 to 10 25 
9 00 to 9 25 

9 00 

6 25 to 7 50 



10 00 to 13 00 
10 00 to 11 00 



9 to 
9 to 



4 to 
4 to 



20 
13 

8^ 



7 A to 74 

9 to lOi 
11 to 12i 



22 to 

34 to 

28 to 

18 to 

26 to 

9 to 

11 to 



94 to 

114 to 

30 to 

30 to 

30 to 

15 to 

35 to 

14 to 

14 to 



10| 
124 

40 

35 
35 
42 
42 
30 
28 



3 00 to 3 25 

3 50 to 5 50 

4 00 to 6 25 

110 to 114 

100 to 112 

90 to 1 05 

57 to 58 



9 50 to 10 00 
10 62i to 10 75 
7t to 8 



9 to 
6 to 



3 to 
3 to 



74 to 7i 



September. 



$11 50 , 

12 00 to $12 50 

10 00 to 10 25 
10 75 to 11 00 
72 to 8i 



$10 00 to $10 50 $10 00 to $10 50 $10 00 to $10 50 
10 00 to 11 00 1100 to 12 00 10 75 to 11 00 



9 to 
6 to 



5 to 
4 to 



9|to 
llf to 

33 to 

30 

80 to 

15 to 

40 to 

14 to 

14 to 



11 

12i 

42 

36 
42 
45 
30 
28 



3 00 to 3 25 

3 374 to 5 50 

4 00 to 6 25 

100 to 108 

100 to 102 

95 to 100 

50 to 56 



35 to 46 "'44' to 52 
26 to 32 29 to 33 



12 00 . 
10 00. 



10 50 to 10 75 
9 50 to 10 00 

8 50 

6 50 to 7374 



9 to 
9 to 

7 to 
6 to 

7T\to 



20 
134 

8 

74 



S$ to 104 
11% to 124 

35 to 37 



32 to 

28 to 

18 to 

26 to 

9 to 

11 to 



11 00 to 13 00 
9 00 to 10 00 



12 00. 
10 00. 



10 25 to 10 50 
9 50 to 10 00 

8 50 

6 50 to 7 75 



12 to 
10 to 

7 to 
4 to 

74 to 



25 
14 

f 



9} to 10| 
llf to 121 

36 to 38 



32 to 

28 to 

18 to 

26 to 

9 to 

17 to 



364 
38 
49 
38 



74 to 7§ 

104 to lli 
12 to 12i 



October. 



iNovember. 



December. 



9 75 to 10 00 
9 50 to 10 00 
7 to 72 



9 to 
6 to 



5 to 
4 to 



26 



74 to 7i 



29 to 
28 to 
28 to 
15 to 
37 to 
12 to 
14 to 



300 to 325 

325 to 525 
3 75 to 6 25 

106 to 110 
106 to 1074 
93 to 1074 
58 to 60 



51 to 53 
26 to 35 



8 00 to 12 00 
8 00 to 9 00 



12 00 . 
1000 . 



10 25 to 10 75 

975 

9 00 

6 50 to 8 00 



12 to 
10 to 

7ito 
4 to 



7 A to 7i 



91 to 
10|to 

30 to 

28 to 

28 to 

15 to 

37 to 

12 to 

14 to 



104 
114 

40 

36 
35 
40 
43 
29 
28 



9 00 to 9 50 
9 00 to 9 50 
6|to 7i 



8 to 
6 to 



5 to 
4 to 



74 to 7i 



7£ to 8| 



2 75 to 3 00 

3 25 to 5 25 
3 50 to 5 75 

106 to 108 

102 to 105 

95 to 104 

69 to 61 



47 to 53 
26 to 31 



1100 to 12 00 
I'OOO to 11 00 



12 00 . 
1100 . 



9 00 to 9 50 

9 50 

8 50 

6 75 to 8 00 



17 to 
15 to 

74 to 
4 to 

74 to 



104 to 114 8ito 913 
ll-x\to 12^ lot to 11 



34 to 37 



32 to 

27 to 

18 to 

29 to 

9 to 

17 to 



34 to 37 



32 to 

27 to 

18 to 

25 to 

9 to 

17 to 



94 to 


10 


9 


to 


10 


30 


to 


40 


30 


to 


40 


28 


to 


34 


28 


to 


34 


28 


to 


35 


28 


to 


34 


15 


to 


40 


15 


to 


38 


35 


to 


42 


35 


to 


42 


12 


to 


29 


11 


to 


27 


14 


to 


28 


14 


to 


28 


25 


to 


2 75 


2 25 


to 


275 



3 25 

4 00 

104 
103 
100 
54 
100 
47 
25 



to 5 00 

to 5 25 

to 106 

to 106 

to 104 

to 56 

to 142 

to 51 

to 33 



1100 to 12 00 
9 00 to 11 00 



12 00 to 12 50 
11 00 



7 25 



to 


8 50 


to 


7 75 


to 


6 75 


to 


28 


to 


18 



7| to 
4 to 



74 to 7t 

7|to 81i 

9/Bto 10 

34 to 37 



32 to 

27 to 

18 to 

25 to 

9 to 

17 to 



7 75 to 8 00 

8 25 to 9 00 

64 to 7 



8 to 
6 to 



5 to 
4 to 



27 
27 



9 

Si 



74 to 84 



3 25 to- 4 75 

4 00 to 5 25 

104 to 108 
106 to 103 
1 02 to 1 06 
54 to 56 

1 00 

35 to 49 
25 to 33 

1150 to 12 00 
9 00 to 11 00 



1150 to 12 00 



8 25 to 8 75 
7 50 to 7 75 

7 25 

5 50 to 6 62 



14 to 

15 to 

74 to 
4 to 

C|to 



30 
20 

9 
8i 



74 to 8}4 
9:^3 to 9| 

34 to 37 



32 to 

27 to 

18 to 

25 to 

9 to 

12 to 



34 
37 
49 
40 
22 
14 
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Products, 



BALTIMORE. 

Superfijio...... bbl. 

Extra ..do. 

family and fa,iicy do. 

"WTieat:' 

Bed bush. 

Amber do.. 

White do.. 

Rye do.. 

Oata do.. 

Com do,. 

Hay: 

Haryland and Peimsyl- 

vauia ton. 

Western do 

Pork: 

Mess bbl. 

Extra prime do 

Lard cental. 

Butter : 

"Western lb 

Eastern do 

Cheese : 
Western factory, all 
grades lb- 
Eastern factory, good to 

choice lb. 

Su^ar: 
luir to good refining . lb . 
Kew Orleans grocei 

grades 

Tobacco : 

Lug „. lb. 

Leaf, common to mo- 

dimn lb.. 

Cotton : 
Ordinary to good ordi- 
nary lb. 

Low middling to good 

middling lb. 

"Wool: 

Unwashed lb. 

Tub-washed do. 

fleece-washed do. 



January. 



Eebruaiy. 



U 00 to $4 50 $3 75 to $4 25 
4 75 to 6 SO 4 00 to 7 00 
6 00 to 8 00 6 50 to 8 00 



125 to 140 
140 to 145 



63 to 65 
33 to 38 
51 to 59 



14 00 to 17 00 



cracDosrjLTL 

Flour: 

Superfine bbl 

Extra ,do. 

ITamily and fancy do. 

Wheat: 

Winter, red bush 

Amber do. 

White do., 

Com do.. 

Rye .,do. 

Barley do. 

Oats do.. 

Hay: 

Baled, No. 1 ton. 

Lower grades do, 

Pork ., bbl. 

Lard ..cental. 

Butter; 

Choice. lb. 

Prime do . 

Cheese, juime to choice 

fiictory , lb,, 

l^ew Orleans, fair to 

^ood lb. 

Prinio do. 

Poanuts, bush 

Cotton: 
Ordinary to good oi'di- 

miry lb. 

Low middling to good 
niiddUng lb. 



12 75 

11 00 

8 50 to 8 75 

10 to 20 
16 to 30 



7 t© 



7ito 
6^ t« 
3 to 

SJto 



loito 



12^1 

n 

9 

6 

8 

-ICii 

Hi 



120 to 132 
137 



64 to 66 
35 to 38 
46^ to 57 



14 00 to 17 00 



1175 to 12 50 

11 00 

8 25 to 8 50 



25 to 32 
33 to 42 
35 to 36 



4 00 to 4 38 

5 00 to 5 25 
5 65 to 6 75 



100 to 
1 25 to 



36 to 

60 to 

35 to 

23 to 



124 

1 28 
1 28 
38 
62 
70 
31 



9 00 to 10 00 
7 00 to 8 00 

11 75 

7 60 to 8 50 

17 to 21 
15 to 18 



14 to 
14 to 



llite 
12|t9 
7it» 
6^ t« 
3 to 
5 to 

9 to 

lOito 

25 to 
33 to 
35 to 



13 
14 

71 

7i 

6 

S 

Id 

33 
42 



March. 



$3 50 to $4 25 
4 50 to 6 00 
6 25 to 7 50 

115 to 130 
1 38 



62 to 64 
32 to 37 
46ir to 54^ 



April. 



13 50 to $4 25 

4 50 to 6 00 

6 25 to 7 50 

120 to 135 



.May. 



$400 to$459 

4 75 to 7 00 

5 50 to 7 25 

120 to 132 



64 to 65 
34 to 37 
53 ta 56^ 



13 00 to 16 CO 13 00 to 16 00 
12 00 to 13 00 12 00 to 13 00 



3 60 to 3 85 

4 65 to 4 90 
515 to 6 75 



115 to 

118 to 

118 to 

38 to 

56 to 

35 to 

28 to 



1 IS 
123 
123 
39 
75 
55 
31 



9 09 to 10 .50 
7 50 to 8 50 

11 00 

7 30 to 8 00 

20 to 2G 
18 to 20 



12 to 12^ 12Jto 13 



Gh to 7i 
3 00 to 4 75 



9i to 
10^ tc 



91 

11 



62 to 7 
74 to 7^ 
3 00 to 4 75 



agto & 
10 to 11 



11 50 

10 50 

8 00 to 

16 to 
14 to 



7ito 

7|to 

7 to 
3 to 
5ito 

8 t« 

10| to 

25 to 
33 to 
35 to 



8 50 



13 
13 
7f 

n 

6 
S 

'lOf 



3 50 to 3 75 

4 50 to 4 75 
515 to 6 50 



110 to 

115 to 

116 to 
39 to 
55 to 
37 to 
28 to 



113 
118 
120 
40^ 
63 
52 
32 



8 50 
7 00 
10 00 
7 00 

25 
22 



to 9 00 

to 8 00 
to 10 25 
to 8 00 

to 
to 



10 75 

10 00 

7 75 to 

9 to 
7 to 



7 U 
12 t* 
7jrt« 
7ito 

3 to 
5^ to 



S5 

12J 
lOi 

71 

7f 

0 

8 



66 to 68 
32 to 38 
47 to 54^ 

13 00 to 16 06 
12 00 to 13 Of 



10 00 

9 25 

7 75"to'Voi" 



15 to 

16 to 



22 



8 


to 


3 


8 


t« 


9 


10 


t9 


101 


Oi 


t9 


in 


23 


to 


27 


22 


to 


28 


33 


to 


38 


33 


to 


36 


35 


to 


36 


35 


to 


3S 



3 85 to 410 

4 75 to 5 00 

5 40 to 6 50 



115 to 

1 21 to 

121 to 

41 to 

60 to 

S3 to 

29 to 



1 23 
1 23 
1 25 
421 
02 
50 
32 



13 to 



6J to 7\ 
li to 71 

; 00 to 5 00 



27 


22 


to 


25 


24 


20 


to 


22 


13J 


11 


to 


12^ 



8 to 
9|to 



8i 
11 



9 00 to 10 00 

7 00 to 8 50 
30 00 to 10 1^5 
7 12ito 7 75 



6i to 7i 
7|to 8 
3 37i to 6 50 



5 t* 13 

11 u m 

7 A to 71 



3 to 
5 te 



360 to 4 0« 

4 60 to .4 85 

5 00 to 625 

110 to 118 

119 to 122 

120 to 125 
42 to 43 
50 to 61 
35 to 45 
28 to 31 

9 00 to 10 00 

7 00 to 8 50 

9 00 to 9 25 

6 75 to 7 50 

18 to 25 

14 to 15 

e^to H 



7 to 

8 to 8i 
4 00 to 7 00 



7ito 8i 71 to ^ 
Hto lOf HU» m 
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July. 




September. 


October. 




December. 


f 3 25 to ^4 25 


$2 25 


to $3 00 


$2 00 


to $3 25 


$2 50 


to $3 25 


$2 75 


to $3 50 


$2 75 


to 


$3 50 


$2 62 to $3 50 


4 25 to 6.'>0 


1 3 50 


to 


6 00 


3 25 


to 


6 25 


3 50 


to 


6 25 


3 75 


to 


6 00 


3 75 


to 


5 75 


3 75 to 6 00 


6 00 to 


6 75 


4 75 


to 


5 75 


4 60 


to 


6 50 


4 75 


to 


7 00 


475 


to 


6 25 


4 50 


to 


7 00 


425 to 700 


95 to 


1 12 


77 


to 


95 


75 


to 


105 


75 


to 


110 


75 


to 


106 


80 


to 


106 


88 to 106i 


114 to 


1 15 


105 


to 


I 06 




































56 ... 




50 


to 


52 


50 


to 


53 


54 


to 


56 


53 


to 


56 


60 


to 


62 


52 to 57 


30 to 


32 


29 


to 


35 


32 


to 


36 


25 


to 


28 


26 


to 




26 


to 


30 


28 to 31 




m 


41 

1 


to 


48i 


43 J to 


54 


51ito 


54 


47 


to 


56 


42 


to 


48 


39 to 46i 


12 00 to 15 09 in 00 


to 15 00 


10 00 


to 14 00 


1100 


to 14 00 


11 00 


to 14 00 


1100 


to 14 00 


10 00 to 13 00 


10 00 to 12 00 


ilO 00 


to 12 00 


6 00 


to 11 00 


7 00 


to 11 00 


7 00 


toll 00 


7 00 


to 11 00 


700 tolOOO 


9 50 . .. 




10 50 






10 75 






11 00 


to 11 25 


9 75 






8 75 


to 


9 00 






9 00 


n on 






Q no 






10 00 


to 1 fi so 






8 75 


to 


9 00 


8 00 to 850 


7 00 to 


7 50 


; 7 62?, to 


8 00 


7 87ito 


8 25 


8 25 


to 


8 50 


7 75 


to 


8 00 


7 25 


675 to 700 


10 to 


14 


8 


to 


13 


8 


to 


15 


10 


to 


17 


IC 


to 


19 


12 


to 


25 


10 to 80 


g ^ 


12 


1 8 


to 


12 


8 


to 


12 


16 


to 


23 


13 


to 


23 


13 


to 


23 


13 to 23 


5 t# 




5 


to 


8 


4 


to 


3 


4 


to 


ft 


5 


to 


9 


4 


to 


9 


S to 8 




10 


8 


to 


10 


8 


to 


10 


8i to 


9i 


Si to 




9 


to 


10 


8ito 9i 


7At« 




T^Sjto 


72 


Tito 




7ito 


7A 


7ito 


7i 


7 A to 7| 


6|t» 7 




































5/, to 7i 


St t<» 




3 


to 


6 


3 


to 


5i 


3 


to 


6 


3 


to 


6 


3 


to 


6 


31 to 8 


$ td 




5J to 


8 


5 


to 




5 


to 


8 


5 


to 


8 


5ito 


8 


5it« 8 


tit* 




9 


U 




9 


to 


m 


11 


to 


Hi 






...Si 


8 


to 


9 


























101 to 


lU 


11 


to 


12 


lOi to 


12i 


llf to 


12i 


lOito 


101 


D{to 


lOJ 


8ito 9 


22 to 


26 


20 


to 


25 


22 


to 


26 


21 


to 


25 


21 


to 


25 


21 


to 


24 


19 to 22 


33 to 


36 


30 


to 


34 


32 


to 


36 


30 


to 


35 


30 


to 


35 


30 


to 


35 


28 to 31 


35 to 


30 


35 


to 


36 


33 


to 


35 


32 


to 


33 


32 


to 


33 


32 


to 


33 


30 to 31 


3 25 to 


3 75 


2 25 


to 


3 25 


2 25 


to 


3 00 


240 


to 


3 25 


2 25 


to 


310 


2 00 


to 


3 00 


2 2'5 to Sflfl 


4 25 to 


4 50 


3 75 


to 


4 00 


3 65 


to 


3 90 


3 75 


to 


4 00 


3 75 


to 


3 90 


3 50 


to 


3 75 


340 tx> 3 65 


6 25 to 


5 40 


4 25 


to 


5 50 


4 00 


tiO 


5 60 


5 00 


to 


5 85 


410 


to 


5 50 


4 00 


to 


5 00 


375 to 440 


100 to 


105 


90 






85 


to 


95 


91 


to 


94 


88 


to 


91 


85 


to 


90 


90 to 93 


103 to 


1 07 


87 


to 


00 


93 


to 


96 


92 


to 


94 


88 


to 


91 


88 


to 


90 


90 to 93 


103 to 


107 


87 


to 


88 






...98 


97 


to 


98 






93 


00 


to 


93 


96 to 97 


41 to 


43 


40 


to 


42 


40 


to 


43 


41 


to 


44 


39 


to 


42 


32 


to 


37 


32 to 33 


55 to 


57 


55 


to 


57 


50 


to 


53 


45 


to 


54 


45 


to 


53 


40 


to 


49 


50 to 52 


49 to 


52 


43 


to 


48 


65 


to 


100 


65 


to 


110 


50 


to 


115 


65 


to 


112 


55 to 110 


26 to 


28 


27 


to 


30 


22 


to 


31 


20 


to 


27 


22 


to 


26 


20 


to 


24 


22it0 24i 


8 00 to 


P 00 


9 00 


to 10 00 


10 00 


to 


11 00 


8 00 


to 


9 00 


10 00 


to 11 00 


9 00 


to 10 00 


9 00 to 10 00 


6 00 to 


7 00 


6 00 


to 


8 00 


7 00 


to 


9 00 


6 00 


to 


700 


7 50 


to 


9 50 


7 50 


to 


8 50 


750 to 850 


9 25 to 


9 50 


9 75 


to 10 JO 


10 75 


to 


11 00 


9 50 


to 10 25 


850 


to 


900 


7 25 


to 


7 50 


0 75 to 8 00 


6 70 to 


6 85 


6 80 


to 


6 95 


7 25 


to 


8 50 


6 60 


to 


825 


630 


to 


7 50 


5 80 


to 


6 50 


5 65 to 5 67i 


18 to 


20 


16 


to 


20 


20 


to 


22 


21 


to 


24 


23 


to 


27 


20 


to 


26 


20 to 27 


15 to 


16 


15 


to 


17 


12 


to 


15 


12 


to 


17 


12 


to 


17 


11 


to 


15 


13 to 18 


6 to 


7 


7 


to 




7 


to 


7i 


7ito 


9 


8i 


to 


% 


8ito 




8ito 9 


7 to 




7 


to 


n 


7 


to 


7i 


7* to 




7ito 


72- 


7 


to 


7i 


fi to 6| 


8 


St, 




8 




8 


to 




8 


to 


81 








7 to 7| 


4i to 


7 


4.1 to 




4| to 


6i 


4ito 




4ito 


4 


to 


CJ 


31 to 5 


9i to 




9g to 




10 


to 


101 


10 


to 


lOi 


0 


to 


oi 


7ito 


Si 


7itQ 8 


10 to 


Hi 


lOfe to 


llf 


Hi to 


12 


Hi to 


12 


10 


to 


11 


Sjfto 


H 


Sito 8 
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Products. 



CufCmifATi— Continned. 

Wool: 

Pleece-washe^d lb 

Tub-waslied do . 

Unwaslied, clothing . . do . 
Unwaehed, combiag .do. 
Pulled do. 

CHICilGO. 

Hour: 

Choice winter extras.bbl. 

Oonnuon to good ex- 
tras bbl. 

Choice spring extras, do. 

Common to good ex- 
tras bbl. 

Patent sprins do. 

Spring BupeiSnes do. 

W^heat: 

1^0. 1 ppring bush. 

^fo. 2 spring do.. 

Xo. 3 spring do.. 

KyelJ^o. 2 do.. 

Barley Xo. 2 do.. 

Com Ko. 2 , do.- 

OatsITo. 2 do.- 

Hay: 

Timothy ton. 

Prairie do. 

Beef: 

Moss bbl. 

Extra mess do. 

Hams do. 

Pork: 

Mess bbl. 

Prime mess do. 

Extra prime..... do. 

Lard cental. 

Butter: 

Choice to fancy Ib. 

Medimn to good do. 

Cheese : 

Good to choice factory.lb. 

Poor to fair factory.. do. 
Sngar, New Orleans, com- 
mon to choice lb. 

Wool: 

Unwashed lb. 

Fleece-washed do . 

Tub-washed do . 

Colorado do. 

SAdTLOiaB. 

Hour: 

Superfine bbl. 

Extra do. 

Family and choice. -.do. 
Wheat: 

White winter bush. 

Bed winter do.. 

Spring do.- 

Corn do.. 

Bye bush. 

Barley do.. 

Oats do-- 

Hay: 

Timothy ton- 
Prairie do. 

Beef: 

Mess bbl. 

Extra family, mess ..do. 

Pork, mess do. 

!Lard cental- 
Butter: 
Extra choice creamery, 

^ound 

Fair to choice dairy-tubs, 

pound 

Cheese : 
Ifew York and Ohio fac- 
tory lb. 



$0 35 


to 


pO 33 


33 


to 


39 


22 


to 


26 


28 


to 


32 


27 


to 


30 


6 75 


to 


725 


5 00 


to 


625 


5 50 


to 


600 


4 75 


to 


5 75 


7 00 


to 


9 00 


3 00 


to 


4 00 



8 50 to 10 00 
7 00 to 9 00 

9 50 to 10 00 
10 50 to 11 00 
15 59 to 16 00 



January. 



Febroaiy. 



$0 35 to $0 38 

33 to 39 

22 to 26 

28 to 32 

27 to 30 



6 50 to 7 00 

5 00 to 6 50 
4 50 to 6 00 

4 25 to 5 50 

6 00 to 8 50 
2 50 to 3 25 



110 to llOi 
lOSito 109i 
101 to 102 

56 

57i 

42ito 43 

24i , 



1130 

10 50 to 11 00 
9 50 to 10 00 
7 50 



3 50 to 4 50 

4 75 to 5 60 

5 80 to 6 20 



118 to 
lU to 
108 to 
32f to 
62ito 
42 to 
26^ to 



124 
118 
110 
49 
5^ 
60 
28 



9 25 to 11 00 



13 00 to 13 25 
11 37i to 11 40 
7 00 to 8 00 



35 to 38 
15 to 23 

111 to 121 



March. 



$0 35 to $0 38 

33 to 39 

22 to 26 

28 to 32 

27 to 30 



(50 to 7 00 

5 50 to 6 00 

5 50 to 6 0i 

4 50 to 5 50 

6 50 to 8 00 
3 00 to 3 50 



lOSito 110 
103ito 104i 

97ito 

49^ to 

49 to 

39} to 



98 
50 
50 
39} 



8 00 to 9 50 

7 00 to 850 

9 00 to 10 00 
10 00 to 11 00 
15 00 to 1600 

10 50 to 10 75 

9 00 to 10 00 

8 25 to 8 50 

7 30 



111 to 
110 to 

103 to 105' 

55 to 57i 

45|to 47 

43} to 43| 

24tto 26^ 

8 00 to 10 00 
7 00 to 8 00 

9 00 to 10 00 
10 00 to 11 00 
15 00 to 16 00 



25 to 


31 


30 to 


36 


14 to 


20 


14 to 


26 


11} to 


12} 


10} to 


12} 


6 to 


10} 


4 to 


10} 


6 to 


8 


6} to 


7f 


22 to 


28 


20 to 


27 


35 to 


40 


38 to 


40 


36 to 


44 


36 to 


42 


18 to 


30 







3 25 to 4 00 

4 50 to 5 25 

5 55 to 5 90 



105 to 

101 to 

33 to 

49 to 

30 to 

23 to 



113} 
104 
415 
50 
72} 
35 



9 50 to 11 50 



13 00 to 13 25 
11 00 to 11 62} 
6 75 to 8 00 



35 to 40 
18 to 28 

11} to 12} 



112} 
111} 



10 17} to 10 30 


9 35 


to 


9 00 to 10 00 


900 


to 


7 75 to 


8 00 


7 75 


to 


7 20 to 


7 22} 


7 20 


to 


30 to 


37 


28 


to 


15 to 


24 


15 


to 


13 to 


13} 


12} to 


5 to 


12} 


5 


to 


6} to 


7i 


Ci 


to 


20 to 


27 


18 


to 


37 to 


40 


33 


to 


38 to 


43 


34 


to 


18 to 


29 


17 


to 



4 00 to 4 05 

4 50 to 5 35 

5 50 to 6 40 



110 to 

106 to 

101 to 

32 to 

61 to 

38 to 
25} to 



121 
115 
107} 
43 
54 
60 
26} 



10 00 to 12 50 



13 00 to 13 25 
10 60 to 10 75 
7 00 to 9 50 



38 to 40 
20 to 30 

11} to 14 



ApriL 



3 35 to $0 38 

33 to 39 

22 to 26 

28 to 32 

27 to 30 



6 50 to 6 75 

5 50 to 6 00 

5 50 to 6 25 

4 50 to 5 00 

6 50 to 8 50 
2 75 to 4 00 



113^ 

110 to 112^ 
103} to 104^ 

"45} to"" 47 
42 to 42} 
23} 



9 00 to 10 00 
6 09 to 8 00 

9 00 to 10 00 
10 00 to 11 00 
15 00 to 16 00 

9 40 

9 50 
8 00 
7 25 



13i 
10} 



410 to 4 25 

4 30 to 5 00 

5 40 to 6 00 



110 to 

106 to 

102 to 
32} to 

62 to 

45 to 

25 to 



115 
113} 
107 
38} 
57 
57 



10 00 to 12 00 



13 00 to 13 25 
9 70 to 10 25 
6 92} to 7 50 

35 to 38 
22 to 28 

11} to 14 



May. 



$0 30 to$0 33 
28 to 32 
17 to 22 

22 to 26 

23 to 27 



600 to 650 

500 to 575 
525 to 625 

475 to 525 
650 to 850 
275 to 400 

113 to 113} 
112ito 113 
105ito 107 

60 

47 

40} to 40\ 
26} to 26j 

8 50 tolOOO 
725 to 900 



900 to 950 
1000 tol050 
1500 tol5 50 

840 to 845 

800 to 825 
725 to 760 
677}to 680 

18 to 23 
15 to 20 



9}to 
3 to 



18 to 25 

33 to 38 

34 to 38 
17 to 25 



355 to 400 
420 to 500 
520 to 650 

110 to 120 

106 to 117 

100 to 111 

35} to 39| 

65 to 60j 

30} to 55 

24 to 35} 

975 tol050 



12 50 

875 to 900 
737}to 925 

28 to 80 
18 to 28 

ll}to IB 



REPORT ^ OF *THE * STATISTICIAN. 
PEODTJOTS FOE 1878— Contmued. 



305 



Jnme. 



10 27 to $0 29 

24 to 30 

17 to 22 

22 to 25 

23 to 27 



COO to 6 25 

4 75 to 5 00 

6 00 to 5 50 

4 00 to 4 75 

6 25 to 8 25 

2 75 to 3 75 



97 to 

97 to 

100 to 

50 to 

48 to 

36 to 
23ito 



8 00 to 9 50 

5 00 to 8 00 

9 00 to 9 50 
10 00 to 10 50 
15 00 to 16 00 

8 60 to 8 90 

8 75 to 9 00 

7 50 to 8 00 

6 52ito 6 72i 

17 to 17i 

15 to 18 



ml 

1 05 

52 
49J 
36i 
23 



July. 



$0 27 to $0 29 

24 to 30 

17 to 22 

22 to 25 

23 to 27 



675 to 625 



4 00 to 

450 to 

3 75 to 

6 00 to 

2 25 to 



89i.... 

89i.-.. 

81 

47 to 
48* to 
3r>l to 
24 to 

8 00 



5 25 
5 75 

4 25 
8 00 
3 75 



Angaut. 



$0 30 to $0 33 

26 to 33 

18 to 24 

23 to 25 

25 to 28 



5 50 to 6 00 



Septem1)er. 



4 25 to 

5 00 to 



650 
5 75 



4 25 to 5 00 
6 00 to 8 25 
3 25 to 4 00 



49 
49 
36J 
24J 



9 00 to 9 50 

10 00 to 10 50 

21 00 to 21 50 

9 30 to 9 35 

9 00 to 9 25 

8 50 to 8 75 

6 82 to 6 85 



7 

4ito 



17 to 26 

34 to 37 

34 to 35 

16 to 25 



3 75 to 4 00 

4 30 to 5 00 
6 05 to 6 00 

95 to 110 

95 to 110 



30Jto 41 
50 to 52^ 

70 

23 to 32 



750 to 1100 



16 to 
S to 



7 to 
3 to 



19 
14 



19 to 23 

28 to 31 

30 to 37 

15 to 26 



3 70 to 4 00 

4 30 to 4 95 
4 35 to 4 75 

80- to 85 

90 to 95 



31 to 43 
48 to 50 



22 to 24| 
8 50 to 9 50 



97J to 98 

96i to 97 

87 

45 to 50 

89 to 90^ 

39i to 30} 

24 to 24^ 

9 00 to 9 50 
7 00 to 800 

9 00 to 9 50 
10 00 to 10 50 
21 00 to 21 60 

9 92i to 10 32i 
10 00 to 11 00 
9 50 to 10 50 
7 50 to 7 67i 



11 to 
9 to 

61 to 
3 to 



20 
16 

6i 



19 to 23 

28 to 32 

30 to 38 

15 to 26 



3 50 to 3 90 

4 00 to 4 75 



82 to 
86^0 



35 to 43i 

48 to 50 

44 to 50 

23^ to 33 

8 00 to 10 75 




19 to 23 

28 to 31 

30 to 38 

15 to 26 



to 89 
to 89 



32 to 

46 to 

50 to 

18 to 



8 50 to 950 



19 to 23 

30 to 31 

30 to 38 

15 to 26 



310 to 3 30 
3 50 to 420 
425 to 640 



80 to 
82 to 



33 to 
44 to 
40 to 
20^ to 



800 to 925 



15 to 23 

28 to 31 

30 to 39 

15 to 26 



2 80 to 


290 


3 20 to 


3 85 


4 00 to 


500 


80 to 


88 


80ito 


89 


73ito 


73f 


31gto 


32 


40ito 


43 


40 to 


100 


19 iio 


24 



6|to 7i 



15 to 

28 to 

30 to 

15 to 



23 
31 



26 



800 to 1000 



2 85 to 305 
315 to 885 

3 90 to 600 



80 to 
80) to 
73ito 
28f to 
42|to 
42 to 
19|to 



91 
74| 
291 
46 
90 
241 

775 to 925 



12 50 

9 37) to 9 60 
«30 to 7 60 



16 to 20 
10 to 15 

f 11 



12 50. 



.9 60 
.7 25 



12 50 

9 75 to 9 77) 
6 37) to 8 25 



12 50. 



18 to 
10 to 



6 to 



22 to 
12 to 

7 to 



go AGR 



8 62) to 876 

23 to 27 

12 to 19 

7 to 8) 



8 70 to 875 
775 



7 50 to 825 
6 00 to 675 



24 to 27 
14 to 22 

9 to 10 



23 to 
14 to 



7 65 to 825 
640 to 620 



25 to 28 
14 to 20 
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Prodncta. 



Bajws liOuis—CoD tinned. 

Cbeeae— Contiimsd ■. 

Western factory - . , . Jb, 
Tobacco : 

Lugs cental. 

Common to m f jdimn leaf, 

cental 

Wool: 

Tub-washed lb. 

Un washed combing . . do . 

Texaa do. 



Jannarj. 



$0 11 to $0 12 

150 to 3 00 

i 4 00 to 6 50 

28 to 41i 

25 to 01^ 

21 to 24 



STEW ORLISAErS. 

Flour: 

Superfinft bbl 

Extra ...do. 

Choice to fanuly . „ . . - do. 
Wheat : 

Ko. 2 wint*r bush. 

Spring do.. 

Com ......do,. 

Oats do,. 

Hay: 

Prime ton. 

Choice .......do. 

Beef: 

Western mess bbl. 

Western mess, extr%, 

barrel 

Texaa ..bbl. 

Trilton Market. . . -4 bbl . 

Pork, mesa bbl. 

Lartl ..cental. 

•Bntter: 
KeTf York prim* to 

choice lb. 

Weatern piime to choice, 

ponnd 

Oh^se; 

Western factory Ib. 

"N&w York cream do, 

Sngar: 

I'air to folly fair lb. 

Prime to steady prime, 

ponnd 

Clarided white and yel- 
low lb. 

Cotton: 
Ordinary to good ordi- 
nary lb. 

Low middling to good 

middiing lb. 

Middling fair to good 

fair lb. 

Good and fine .., do. 

Tobacco : 

Lugs lb. 

Leaf; low to meditun.do. 
Wool: 
Lonisiana clear . ..... do. 

Clear Lake do. 

SAU FEAKCISCO. 

Flonr: 

Saperflne bbl. 

Hxtra do. 

jiTamily and fancy do. 

Wheat : 

California cental . 

Oref;On ,..do.. 

Bari&y ...do.. 

Oats.... do.. 

Corn ., do.. 

Hay, State ton. 

Po?!i; 

Mess bbl 

Prime mesa rlo. 

Beef: 

Mess .dQ- 



4 25 

4 .'^O to 5 50 

5 75 to 6 50 



Febrnary. 



$0 11 to $0 12 

150 t« 3 50 

4 00 to 6 50 

23 to 38 
25 to 31 



March. 



$0 11 to $0 12 



^ ^ . 4 50 

4 75" "to" "5 50 

5 75 to 0 75 



1 35 1 30 to 132 

125... „ 128 to 130 

52 to 56 49 to 52 

36 to 37 33 to 35 



April. 



) 11 t© $0 12 



15 00 to 16 00 
19 00 



12 00 to 12 50 



15 00 to 16 CO 
18 00 



11 00. 



14 00 to 14 50 14 00 



9 85 0 75 

12 50 to 12 62^ Jl 75 to 12 00 
S25 to 9 75 7 75 to 9 00 



24 to 

18 to 

111 to 
U to 

51 to 

7 to 
7|to 

8 J to 

10 J to 

12 to 
13^ to 

2 to 
5 to 

20 to 

2-14 to 



31 

30 

13 
15 

61 

7i 
9 

H 
HI 

m 

14 
5 

26^ 
28 



26 to 

12 to 

II to 
14 to 

6 to 

7 to 
71 to 

8itQ 
8|to 

III to 
131 to 

2ito 
4|to 



170 


to 


300 


170 


to 


3 00 


4 00 


to 


7 0-D 


4 00 


to 


7 00 


28 


to 


38 


28 


to 


. S8 


25 


to 


31 


25 


to 


31 


20 


to 


23 


20 


to 


23 






4 50 






400 


4 75 


to 


5 75 


4 25 


to 


5 00 


6 00 


to 


6 75 


5 25 


to 


6 50 


130 


to 


1 32 


120 


to 


125 


122 












49 


to 


54 


47 


to 


49 



37i to 39 

15 00 to 16 00 
|17 00 



16 00 

17 50 to 18 50 



10 CO 11100 to 1125 

13 00 ' 



36 to 37 



9 50 to 9 75 
10 00 to 11 75 
7 25 to 8 50 



32 

28 

11} 
15 

61 

n 

14 



26 to 

13 to 

11 to 
15 to 

e^to 

7 to 
71 to 

7i to 
91 to 
into 



33 
20 
111 

le I 
I 

6}| 

I 

n 
111 

13J 



10 60 to 11 00 
7 00 to £25 



2^ to 
41 to 



Out of season. 
Out of season. 



5 00 

5 50 

6 50 

2 15 
2 15 
1 GO 
1 GO 
1 55 



to 5 25 
to 5 75 
to 7 25 



2 35 
2 35 

1 75 

2 00 
1 75 



to 22 50 



22 00 to 23 50 
18 50 to 19 00 

J 50 to 10 00 



4 75 

5 50 

6 50 

190 

1 90 
1 45 
1 60 
1 55 

L2 00 



to 5 00 i 4 75 . 
to 5 75 i 5 50 
to 7 00 I 6 50 



26 to 

16 to 

Hi to 
15 to 

6^ to 

7^ to 
71 to 

71 to 
S|to 
11.... 



32 

20 

12i- 
15i 

7 

71 
S 

H 

lOi 



May. 



$0 09 to$011 

170 to 300 



28 to 38 
25 to 31 
20 to 23 



......... 350 

4 00 to 5 00 

5 25 to 625 



125. 



50 to 52 
34 to 35| 

13 00 to 14 50 
1500 tol850 

105« tollOO 

12 00 tol300 



9 75 , 

0 25 to 9 50 
675 to ^25 



26 te 33 

16 to 20 
11 



2ito 



21. 

23- 



4 75 to 5 50 

to 5 75 5 75 to 6 25 
to 7 00 6 25 to 6 50 



2 10 

2 05 

1 C5 

2 05 
1 75 



to 20 00 



! 1 90 
I 1 90 
1 20 
1 40 
1 60 
13 00 



2 05 
2 00 
1 45 

1 65 

2 00 



1 95 
1 95 
1 40 
1 45 
1 50 



2 15 
2 10 
1 45 
1 Go 
1 90 



to 20 00 !10 00 to 18 00 



22 00 to 22 50 !19 00 to 20 00 
18 50 to 19 00 [18 00 to 17 00 

850 to 10 00 I 900 to UQO 



19 00 to 20 00 
16 00 to 17 00 



10 00 to 12 00 



8 to 

15 



6f to 7 

71 to 7i 
71 to 9i 

71 to 8f 

91 to llj^ 

111 to 111 



3 to 
5 to 



18 to 

19 to 



5 00 to 5 2^ 

5 50 to 6 00 

650 to 675 

2 00 to 215 

2 00 to 210 

115 to 140 

120 to 165 

210 to 2 25 

8 GO to 17 00 

18 75 to 19 00 

17 00 to 17 75 



1200-..— . 
* Market cloM^ 
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June. 



$0 08 to $0 09 

170 to 3 00 

3 25 to 7 00 

28 to 37 

IG to 26 



Jnly. 



3 50 

4 00 to 5 25 
6 25 to 5 75 

1 05 to 1 15 
1 10 



$0 05i to $0 09 

180 to 3 50 

3 25 to 7 00 

30 to 37 
17 to 24 



Augnst. 



3 25 

3 50 to 4 50 

4 25 to 5 75 



$0 06i to $0 07 

2 00 to 3 50 

3 50 to 7 00 

30 to 37 
18 to 28 



September. 



3 00 

8 25 to 4 00 

4 75 to 5 50 

90 to 98 



$0 07 to $0 08 

2 00 to 3 50 

4 25 to 7 75 

25 to 35§ 
16 to 23^ 
21 to 24 



300 

3 25 to 4 50 
475 to 600 



October. 



95 to 105 



$0 08ito$0 09 

2 00 to 3 50 

4 00 to 6 50 

25 to 34 
16 to 23 



November. 



$175 to $3 00 
3 25 to 5 75 



25 to 
16 to 



3 00 3 00 to 3 25 

3 25 to 4 50 3 25 to 4 50 
450 to 550 450 to 525 



December. 



$007 to$00t 

176 to 3 00 

3 25 to 579 

25 to 34 
16 to 23 



325 

375 to 450 
4 62 to 550 

103 



53 to 50 
34i to 35 



42if 44 

33 to 35 1 40 to 



42 



32 00 to 12 50 12 00 ..|13 00 to 14 00 

15 00 13 50 114 00 to 15 00 



10 00. 



53 

30 to 



15 00 

17 00 to 18 00 



9 OS to 13 00 9 00 to 13 00 



48 to 50 
33 to 36 



54 to 
34 to 



43 to 47 
30 to 33 



13 50 . 
16 00 . 



16 50 14 00 

16 00 to 18 00 16 00 to 36 50 



9 50 to 13 50 111 00 to 13 50 



. 13 00 



12 00. 



9 25 

9 00 to ' o 50 
6 75 to 8 00 



18 to 25 
11 to 25 



30 50 to 10 75 10 50 to 10 62 
7 25 to 8 25 7 50 to 8 872 



23 to 25 
13 to 25 



7 to 
13i to 

61 to 

i 

Si to 



8i 

14 
7i 



11 to 12 

n 

8ito 



10^ to 



8 25 8 25 8 25 

1100 to 11 25 9 75 to 10 00 8 37^ to 9 25 
50 to a 75 8 25 to 925 6 25 to 8 50 



22 to 

n to 



8 to Sj[ 
11 to 12 



7ito 



8i 



lOi 

m 



111 to 11^ 



92 to 102 
lOf to 12 

12i to 12i 



20 to 
13 to 

e^to 

11 to 
7ito 
8^ to 
Dito 



24 to 

13 to 



7 J to 9 
Hi to 12 



9ito 10^ 

lOfto 114 



24 to 28 
13 to 27 



SI to 

9 to ^ 

95 to lOi 
"--lOf 



8 to 

Hi to 

5|to 

e|to 

7ito 



6 0O to 7 00 

23 to 28 

12 to 32 

9 to 10 

lOito 11 



5ito 
5ito 
6itO 



6i 

H 



8ito 8} 

9i to 10^ 

log to 105 



7ito 8 
$ito 9i 
10 to lOi 



3 to 
5 to 



19 to 20 

20 to 22 



4 75 to 5 00 

5 00 to 5 50 
5 75 to 6 25 



3 to 
5|; to 

20 to 
23 to 



8 

22^ 
24 



3 to# 

^ to 



22i. 
23i. 



21 to 
4ito 



22 to 22i 
23 



2i to 3i 

4ito 7 

21 to 22 

22 to 22^ 



2ito 3 
4 to 6i 

(*) 



2 to 
4 to 



3! 
6* 



4 25 to 4 50 

4 75 

5 00 to 5 25 



4 25 to 4 35 

4 50 to 4 75 

5 00 to 5 50 



175 to 
1 671 to 
1 15 to 

1 35 to 

2 05 to 



1 85 

1 30 
1 25 

1 55 

2 25 



6 50 to 15 50 



18 75 to 19 00 
16 00 to 17 00 



105 to 

1 GO to 

1 05 to 

1 00 to 

105 to 



180 
1 Go 
1 15 

1 50 

2 25 



165 to 
1 CO to 
1 35 to 



1 75 
1 65 
1 40 



7 50 to 13 50 



18 00 to 18 50 
16 00 to 17 09 



1 30 to 1 55 
1 80 to 2 50 
7 00 to 14 00 



18 GO to 18 50 
16 00 to 17 00 



4 40 to 4 50 

4 60 to 4 75 

5 00 to 6 00 

137ito 180 
leo to 175 
90 to 130 
135 to 105 

1 75 

7 00 to 14 00 

J 8 00 to 18 50 
16 00 to 17 50 



4 25 to 4 50 ' 4 00 to 425 
4 50 to 4 75 4 00 to 4 50 
500 to 5 75 5 00 to 550 



125 to 170 

160 to 165 

00 to 125 

135 to 165 

110 to 115 

7 00 to 14 00 

18 00 to 18 50 

16 00 to 16 50 



125 to 180 
150 to 175 
85 to 125 
135 to 145 
110 to 115 
750 tol460 

18 00 to 18 50 
15 00 to 15 50 



4 00 to 4 25 

4 30 to 4 50 

5 00 to 5 50 

125 to 180 
150 to 175 
85 to ISO 
125 to 165 
100 to 106 
7 50 to 13 50 

18 00 to 18 50 
1500 tol550 



1000 to 1100 1100 to 1200 1000 to U 50 1000 tol050 1000 tolOSO 10 00 tol050 1000 tol059 
for the jimc 
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Producta. 



Bjls FitAxcieco— Cont'd. 

Beef— Continued : 

Pami]y mess J bL 

Lard lb. 

Butter: 

Overland do. 

CaHfomia do. 

Oegon do. 

Cheese do. 

Wool: 

J^^ative do. 

California do. 

Oregon do. 



$8 00 to $8 50 
lOi to 13 



January. 



38 to 

25 to 

38 to 

19 to 



10 to 15 
15 to 20 
18 to 20 



February. 



3 00 to $8 50 
IQjt to 13 



$8 00 to $8 50 
10 to 12 



18 to 

25 to 

18 to 

19 to 



25 

20 
25 



10 to 15 
15 to 20 
18 to 20 



Marcb. 



15 to 

25 to 

15 to 

18 to 



10 to 15 
15 to 20 
20 to 25 



$8 00 to $8 50 
10 to 12 



April. 



15 to 

20 to 

15 to 

16 to 



16 
22^ 
18 
18 



10 to 15 
15 to 20 
20 to 25 



May. 



BOO to $8 25 
10 to 12 



15 to 

20 to 

15 to 

14 to 

12 to 

18 to 

20 to 



LIVE-STOOK 



miW TOBK. 

Cattle: 

Extra beeves .-..csental. 

Good to prime do.. 

Common to fair do . . 

Poor to common do . . 

Texas and Cherokee, do . . 

Milch cows head. 

Veal calves cental. 

Sheep do.. 

Swine do.. 

PHILADEIPHIA- 

Cattle: 

Choice beeves ...cental. 

Fair to good do.. 

Common do.. 

Sheep do.. 

Swine, best corn-fed , . do . . 

Common do.. 

BALTEMOBE. 

Cattle: 

Pest beeves cental, 

First quality do.. 

Medium or good fair 
quality cental. 

Ordinary do.. 

Most of the sales., - do. . 

Milch cows head. 

Sheep cental. 

Swine ..do.. 

CINCIKlfATL 

Cattle: 
Fair to good shipping 

steers - . -centfu. 

Common to choice butch- 
ers' gi-ades cental. 

Cows, heifers, &c. . . do . . 
Sheep ................do. 

Swine do.. 

Cattle; 

Extra beeves cental. 

Choice beeves do.. 

Good beeves do.. 

Medium grades do.. 

Inferior natives do. . 

Texas do.. 

"Veal calves do.. 

Sheep ................do.. 

Swine ..... ... . .do.. 

SAINT Loins. 

Cattle: 
G^od to choice natives, 

cental 

Fair to good Aatlves, 

cental 



1150 to 12 00 
10 50 to 11 25 
900 tolOOO 
725 to 875 

9 25 

40 00 'to 65 00 

3 00 to 8 50 

4 50 to 6 50 
4 50 to 4 80 



625 to 6 63i 
5 62ito 6124 
3 00 to 5 00 
350 to 600 
600 to 625 
500 to 550 



525 to 625 
450 to 525 

3 50 to 450 
3 00 to 3 50 
425 to 5 00 
30 00 to 55 00 
400 to 600 
5 75 to 625 



425 to 475 

2 00 to 425 

3 00 to 425 

2 50 to 450 

3 50 to 410 



615 to 540 

4 50 to 490 

4 00 to 440 

350 to 385 

175 to 825 



1150 to 12 00 

10 50 to 10 

SOO to 9 50 

8 00 to 8 50 



40 00 to 70 00 

6 50 to 8 50 

4 25 to 6 25 

440 to 450 



600 to 650 

625 to 587i 

375 to 425 

375 to 625 

5 75 to 625 



3 00 to 575 
3 00 to 6 00 
325 to 430 



4 90 to 512 
390 to 425 



4 87 to 5 75 
400 to 475 

3 00 to 400 

2 50 to 3 00 

3 75 to 462 
25 00 to 60 00 

400 to 5 75 
525 to 625 



450 to 500 

225 to 475 

275 to 450 

250 to 475 

340 to 410 



500 to 525 
4 624to 475 
425 to 450 
375 to 400 
150 to 350 



400 to 500 
225 to 475 
300 to 410 



10 50 to 10 75 
900 to 10 25 
600 to 875 



40 00 to 70 00 
800 to 850 
525 to 675 
4 20 to 440 



600 to 625 
4 87} to 6 87| 

3 624 to 475 

4 00 to 625 
625 to 650 
550 to 600 



475 to 600 
3 75 to 475 

325 to 375 
3 00 to 3 25 
3 75 to 5 00 
25 00 to 55 00 
3 50 to 6 25 
525 to 625 



425 to 475 

3 50 to 435 
3 50 to 4 00 
300 to 500 
300 to 385 



475 to 515 
425 to 450 
3 65 to 4 00 
340 to 3 65 
175 to 3 00 



3 00 to 500 
3 25 to 525 
2 50 to 4 074 



1025 
9 25 
825 
7£0 
8 00 

35 00 
6 25 
4 75 
450 



to 10 75 
to 10 00 
to 900 
to 8 
to 9 00 
to 75 00 
to 675 
to 675 
to 550 



625 to 650 
525 to 6124 
400 to 500 

5 00 to- 675 

6 00 to 625 
5 00 to 550 



5 00 to 5 50 

400 to 500 

337 to 400 

3 00 to 325 

425 to 500 
2000 to50 00 

400 to 625 

525 to 600 



425 to 475 

2 00 to 4 65 
300 to 440 

3 00 to 6 50 
315 to 390 



500 to 530 
450 to 475 
4 00 to 440 
3 60 to 3 90 
200 to 300 



450 to 5124 4 65 to 500 
375 to 405 I 370 to 435 



300 to 500 
3 25 to 475 
3 50 to 410 



425 to 600 
400 tt> iZ& 



1025 tol060 
975 tolOOO 
8 00 to 875 



8 00 to 825 
3500 to 60 00 
400 to 600 
425 to 575 
fJ oTniiia ], 



5874to 612| 

4 874 to 5 75 

2 50 to 475 

3 00 to 625 

5 624 to 6124 

6 00 to 516 



525 to 562 
450 to 625 

375 to 425 

3 00 to 3 62 
425 to 637 

2500 to 60 00 

4 00 to 500 
476 to 550 



425 to 475 

275 to 460 
3 00 to 440 
3 50 to 650 
2 60 to 335 



500 to 530 
450 to 476 
410 to 440 
385 to 400 
200 to 325 



275 to 500 
3 00 to 460 
3 00 to 400 



415 to ffOO 
37» to 410 
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Jose. 


July. 


Angnstr 


September. 




November. 


December. 




to $8 25 


$8 00 to $8 25 




$8 00 to ^50 


$800 to $8 50 


$8 00 to $8 50 


!pO UU XO ipo OU 


10 


to 


12 


10 to 


m 


1 ft 4-n d!n 1 ox 
lU liO 


10 to 


12^ 


10 to 


12 


lOito 


Hi 


9J to 11 


15 


to 


16 


15 to 


16 


15 to 16 


15 to 


16 


15 to 


16 


15 to 


16 


15 to 16 


20 


to 


23 


20 to 


23 


20 to 24 


20 to 


32J 


20 to 


35 


20 to 


40 


20 to 35 


15 


to 


18 


15 to 


18 


15 to 16 


15 to 


16 


15 to 


16 


15 to 


16 


15 to 16 


10 


to 


16 


10 to 


16 


10 to 16 


10 to 


10 


10 to 


16 


10 to 


16 


10 to 16 


10 


to 


15 


10 to 


15 


10 to 15 


10 to 


15 


8 to 


15 


8 to 


15 


8 to 15 


18 


to 


25 


18 to 


24 


18 to 25 


18 to 


25 


18 to 


22 


18 to 


20 


16 to 18 


20 


to 


25 


20 to 


24 


20 to 25 


20 to 


25 


20 to 


22 


20 to 


20 


15 to 18 



MAEKETS. 



1025 to 11 25 


975 


to 10 00 


975 


to 10 00 






10 50 


775 


to 10 25 


9 50 


to 


975 


975 


to 10 75 


1000 


to 10 50 


875 


to 


9 50 


875 


to 


950 


725 


to 10 25 








7 00 


to 


9 25 


8 00 


to 


9 50 


800 


to 


850 


8 00 


to 


8 50 


8 25 


to 


8 50 


8 00 


to 


875 




















650 


to 


8 00 


7 25 


to 


8 25 








750 


to 


825 


6 50 


to 


8 50 


7 00 


to 


8 50 


7 50 


to 


800 


5 50 


to 


7 75 


7 00 


to 


7 25 








4000 


to 60 00 


35 00 


to 6500 


30 00 


to 60 00 


40 00 


to 60 00 


45 00 


to 65 00 








40 00 


to 60 00 


3 00 


to 


625 


4 50 


to 


6 50 


5 50 


to 


7 00 


3 00 


to 


7 00 


2 50 


to 


7 00 


2 25 


to 


6 50 


2 75 


to 


7 00 


375 


to 


575 


3 75 


to 


4 75 


3 75 


to 


4 80 


350 


to 


5 50 


4 00 


to 


5 50 


3 25 


to 


475 


4 00 


to 


550 








5 50 


to 


5 87 


4 70 






4 37^ to 450 


3 75 


to 


4 35 


3 20 


to 


3 30 


290 


to 


315 


575 


to 


6 00 


525 


to 


562* 


5 50 


to 


600 


5 62* to 5 87* 


5 50 


to 


5 75 


5 00 


to 


525 


537 


to 


5 50 


525 


to 


5 50 


4 12* to 512* 


5 00 


to 


525 


5 00 


to 


5 50 


5 00 


to 


5 50 


4 00 


to 


4 87 


425 


to 


5 25 


400 


to 


5 00 


3 50 


to 


4 00 


4 00 


to 


450 


3 50 


to 487* 


3 50 to 4 87* 


3 00 


to 


3 87 


3 00 to 412 


325 


to 


5 00 


2 50 


to 


450 


2 50 


to 


475 


3 00 


to 


475 


3 50 


to 


5 00 


300 


to 


475 


3 50 


to 


4 75 


525 


to 


5 50 


6 00 


to 


7 00 


600 


to 


6 75 


6 75 


to 


7 50 


6 50 


to 


6 75 


5 50 






4 25 


to 


4 50 


450 


to 


475 


6 00 






6 00 






6 00 


to 


6 50 


5 50 


to 


625 


4 25 


to 


5 25 


3 50 


to 


412 




to 


575 


4 87 


to 


5 60 


5 00 


to 


5 50 


4 75 


to 


5 32 


4 87 


to 


5 20 


450 


to 


475 


462 


to 


5 00 


462 


to 


512 


4 62 


to 


4 87 


4 62 


to 


4 87 


425 


to 


4 50 


437 


to 


4 62 


3 00 


to 


4 00 


3 87 


to 


462 


4 00 


to 


4 62 


3 62 


to 


4 62 


3 37 


to 


4 37 


3 37 


to 


4 25 


3 50 


to 


4 37 


275 


to 


3 25 


3 37 


to 


3 87 


275 


to 


3 75 


3 00 


to 


3 62 


3 00 


to 


3 25 


2 25 


to 


3 25 


3 00 


to 


3 50 


212 


to 


2 37 


2 50 


to 


3 25 


5 00 


to 


5 37 


4 37 


to 


525 


4 00 


to 


4 75 


3 62 


to 


4 25 


3 87 


to 


4 50 


2 75 


to 


3 62 


3 50 


to 


425 


8500 


to 50 00 


25 00 


to 45 00 


20 00 


to 45 00 


25 00 


to 45 00 


25 00 


to 50 00 


20 00 


to 50 00 


20 00 


to 50 00 


3 50 


to 


512i 


3 00 


to 


4 50 


3 50 


to 


4 37 


3 25 


to 


4 50 


3 50 


to 


475 


3 00 


to 


3 50 


3 50 


to 


4 50 


t50 


to 


4 75 


5 50 


to 


6 50 


GOO 


to 


675 


5 25 


to 


6 37i 


5 50 


to 


6 37i 


4 00 


to 


450 


375 


to 


4 50 


425 


to 


4 75 


4 00 


to 


4 65 


4 00 


to 


4 75 


425 


to 


4 85 


400 


to 


475 


325 


to 


425 


3 75 


to 


425 


175 


to 


4 25 


250 


to 


435 


150 


to 


4 00 


150 


to 


425 


150 


to 


3 75 


150 


to 


3 Go 


150 


to 


4 00 


3 25 


to 


4 00 


3 25 


to 


4 25 


2 50 


to 


3 50 


3 25 


to 


4 00 


3 00 


to 


3 50 


275 


to 


3 50 


3 00 


to 


3 75 


2 50 


to 


425 


2 25 


to 


3 75 


2 25 


to 


4 50 


2 25 


to 


4 50 


2 25 


to 


425 


225 


to 


4 25 


2 25 


to 


4 25 


2 80 


to 


3 50 


315 


to 


445 


3 00 


to 


4 85 


2 50 


to 


415 


2 50 


to 


3 75 


2 25 


to 


285 


215 


to 


2 80 


500 


to 


5 30 


5 00 


to 


525 


4 90 


to 


525 


5 00 


to 


540 


4 85 


to 


5 25 


4 50 


to 


475 


4 50 


to 


480 


450 


to 


475 


4 50 


to 


4 85 


4 25 


to 


4 65 


4 40 


to 


4 65 


4 25 


to 


4 50 


4 00 


to 


4 25 


4 00 


to 


425 


410 


to 


4 40 


4 00 


to 


440 


3 50 


to 


410 


4 00 


to 


4 30 


3 50 


to 


4 00 


3 25 


to 


380 


3 50 


to 


3 90 


3 85 


to 


400 


3 75 


to 


4 00 


3 25 


to 


S40 


3 50 


to 


3 85 


3 25 


to 


3 40 


3 00 


to 


3 25 


310 


to 


3 40 


2 00 


to 


3 40 


2 00 


to 


3 50 


190 


to 


2 00 


3 00 


to 


3 25 


175 


to 


2 00 


160 


to 


2 00 


175 


to 


2 00 








2 00 


to 


3 35 


2 25 


to 


3 00 


2 70 


to 


315 


2 25 


to 


2 80 


2 00 


to 


400 








275 


to 


5 00 


2 75 


to 


4 50 


2 75 


to 


4 45 


3 00 


to 


4 75 


3 00 


to 


4 75 


2 75 


to 


4 50 


2 75 


to 


450 


2 75 


to 


425 


2 50 


to 


4 00 


2 50 


to 


5 00 


3 00 


to 


5 00 


3 00 


to 


4 50 


2 25 


to 


3 25 


2 50 


to 


3 75 


350 


to 


410 


3 95 


to 


415 


3 25 


to 


4 50 


3 90 


to 


4 60 


315 


to 


3 75 


2 25 


to 


330 


2 65 


to 


2 95 


460 


to 5 25 


475 


to 


5 00 


475 


to 


5 00 


480 


to 


510 


475 


to 


5 00 


450 


to 


4 05 


420 


to 


465 


465 


to 


480 


450 


to 


460 


450 


to 


460 


460 


to 


475 


450 


to 


465 


•420 


to 


440 


3 85 


to 


400 
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iProdncts. 



Saint Louis— <:;;oiitiiiaed. 

Cattle — ContinTied : 

Good to choice bntcliera' 
eteers cental. 

Inferior native grades, 
cental 

Texas and Cherokee, 

cental 

Sheep cental. 

Swine do.. 

Horses : 

Plu^a head. 

Southern horses do.. 

Stroeters , do.. 

Heavy draft- do . . 

Saddle horses do . . 

Extra drivers do.. 

Good matches do. . 

Hnles: 

14 to 15 hands high . do. . 

15 to 16 hands high . do . . 

16 to 16^ hands high. do. . 

Cattle: 

Corn-fed heeves . . cental . 

Choice Texas heeves, 
head 

Texas, Ist quality. head. 

Texas, 2d quality. . - do . . 

Milch CO ws . . ., do . . 

Calves do.. 

Sheep do.. 

Swine do.. 

Horses : 

Gommon do.. 

Plugs do.. 

Good combined do.. 

Hnles : 

First class do.. 

For sugar plantation, 
head 

For city use head 

For rice onltiire, small, 
Iwad 



Jannaiy. 



$385to $415 
200to 375 

2 25 to 3 60 
1 25 to 4 35 

3 25 to 415 

15 00 to 35 00 
35 00 to 70 00 
70 00 to 85 00 
80 00 to 160 00 
50 00 to 100 00 
150 00 to 160 00 
250 00 to 300 00 



Fehruaxy. 



$3 75 to $4 00 
1 70 to Z 50 

2 75 to 4 25 

2 50 to 4 50 

3 40 to 4 00 

20 00 to 35 00 
30 00 to 75 00 
75 00 to 85 00 
80 00 to 160 00 
50 00 to 100 00 
150 00 to 160 00 
1250 00 to 300 00 



50 00 to 75 00 50 00 to 75 00 
75 CO to 130 00 I 80 00 to 130 00 
125 00 to 140 00 125 00 1^ 140 00 



2 50to 500 

30 00 to 35 00 

20 00 to 30 00 

10 00 to 15 00 
50 00 to 160 00 

6 00 to 10 00 

2 00 to 4 00 

3 50 to 5 00 



2 50to 500 

30 00 to 35 00 
20 00 to 30 00 
10 00 to 15 00 
40 00 to 90 00 
6 00 to 

2 00 to 

3 00 to 



8 00 
5 00 
4 50 



25 00 to 65 00 ; 25 00 to 65 00 

85 00 to 135 00 : 85 CO to 135 00 

135 00 to 185 00 135 00 to 185 00 

175 00 to 210 00 j 175 00 to 210 00 

1 60 00 to 185 00 |l60 00 to 135 00 

160 00 to 210 00 il60 00 to 210 00 

8500to 9000 I 8500to 9000 



March. 



$3 50 to $3 75 

275to 360 

3 25 to 3 85 
3 00 to 5 00 
3 45 to 4 CO 

20 00 to 35 00 
40 00 to 65 00 
70 00 to 85 00 
80 00 to ICO 00 
60 00 to 90 00 
350 00 to 100 00 
250 00 to 300 00 

45 00 to 75 00 
75 00 to 100 00 
125 00 to 140 00 



2 50 to 5 00 



30 00 .... 

25 00 

15 00 to 20 00 
40 00 to 00 00 
6 00 to 8 00 

2 CO to 5 GO 

3 00 to 4 50 



April. 



25 00U) 65 00 25 00 to 65 00 
85 00 to 133 00 85 00 to 135 00 
135 00 to 185 00 :135 00 to 185 00 



$3 50 to $3 75 
SOOto 345 

3 30 to 4 00 

2 00 to 5 00 

3 20 to 3 CO 

20 00 to 35 00 
35 00 to 65 00 
70 00 to 85 00 
80 00 to 160 00 
60 00 to 85 00 
150 00 to 160 00 
250 00 to 300 00 

40 00 to 75 00 
75 00 to 100 00 
125 00 to 140 00 



2 50 to 5 00 



30 00 

25 00 - 

15 00 to 20 00 
40 00 to 00 00 
7 00 to 9 00 

2 CO to 5 00 

3 00 to 4 00 



175 00 to 210 00 



160 00 to 185 00 
160 00 to 210 00 



175 00 to 210 00 



160 00 to 185 00 
160 00 to 210 00 



May. 



S5e0to 90 00 I SiOOto 9000 



$3 80 to $425 

2 75to 370 

3 37ito 425 
2 00 to 5 25 
2 90to 310 

20 00 to 35 00 
35 00 to 65 00! 
70 00 to GO 00 
80 00 to 160 00 
60 00 to 90 00 
120 00 to 160 00 
2.40 00 to 275 00 

40 00 to 70 00 
75 00 to 110 00 
135 00 to 150 00 



2 50to 45aJ 

30 00 ^ 

25 00 

15 CO to 20 00 
40 00 to 90 00 
7 00 to 9 00 

2 00 to 4 00 

3 50 to 5 OOj 

25 00 to 65 00 
85 00 to 135 00 
135 00 to 185 OOj 

175 00 to 210 00! 

160 00 to 18500 
160 00 to 210 00 

8500to 9000 
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June. 



Jnly. 



^60to $400 $3f>0to $425 
300to 355 275to 340 



2 00 io 3 25 
2 00 to 3C2i 
2 60 to 3 36 

20 00 to 35 00 
40 00 to 60 00 
70 00 to 86 00 
80 00 to 160 00 
eoOOto 85 00 
150 00 to 160 00 
250 00 to 300 00 

40 00 to 75 00 
75 00 to 100 00 
125 00 to 140 00 



2 50to 450 



30 00 , 

25 00 

15 00 to 20 00 
40 00 to 90 00 
7 00 to 9 00 

2 00 to 4 00 

3 00 to 4 50 

25 00 to 65 00 
85 00 to 185 00 
135 00 to 185 00 

165 00 to 210 00 

160 00 to 185 00 
160 00 to 210 00 

8500to 80 00 



200to 325 

2 00 to 8 75 

3 75 to 435 

20 00 to 35 00 
40 00 to 60 00 
70 00 to 86 00 
80 00 to IGO 00 
60 00 to 85 00 
150 00 to 160 00 
250 00 to 300 00 



August 



$350to $400 
2 75 to 3 40 



September. 



$3 60 to $425 
225 to 3 65 



230to 320 250to 320 
2 00 to 3 75 2 00 to 3 75 
407^to 440 j 300to 440 



October. 



$3 0Dto $3 75 

225 to 3 40 

250to 325 
2 00 to 3 85 
280to 350 



IsToveE "ber. 



$300to $350 
2 25 to 3 25 

200to 310 

2 00 to 3 75 

3 00 to 335 



December. 



$2 85 to $3 40 

225fco 337 

200to 310 

200to 340 

220to 280 



2000to 3500 I 2000to 3500 1500to 3000 1500to 3000 l^COto 3000 

40 00 to 60 00 ' 40 00 to 60 00; 35 00 to 55 00 35 00 to 55 00 35 00 to 5500 

70 00 to 86 00 I 70 00 to 86 OO' 70 00 to 86 00 70 00 to 86 00 70 00 to 8600 

80 00 to 100 00 80 00 to 100 00 80 00 to 160 00 60 00 to 160 00! 80 00 to 160 00 

60 00 to 85 00 ! 60 00 to 85 00 60 00 to 85 00 60 00 to 85 00i 60 00 to 85 00 

150 00 to IGO 00 150 00 to 160 00 150 00 to 160 OO'lSO 00 to 160 00:150 00 to 160 00 

250 00 t i 300 00 250 00 to 300 00,250 00 to 300 001250 00 to 300 00 250 00 to 300 00 



4000to 75 00 40 00to 7500 4000to 75001 3500to 75 00| 3500to 7500 
75 00 to 100 00 ' 75 00 to 100 00 70 00 to 100 00^ 75 00 to 120 00 75 00 to 120 00 
125 C O to 140 00 125 00 to 140 CO 125 00 to 140 00 125 00 to 140 00 125 00 to 140 00 



25^»to 450 

30 CO to 35 00 
20 00 to 25 00 
15 00 to 20 00 
40 00 to 70 00 
GOO to 

2 00 to 

3 00 to 



. 4 00 



8 00 
4 00 
4 50 



25 00 to 65 00 
85 00 to 135 00 
135 00t/ol85C0 



35 00 to 40 00 

25 00 to 30 00 

30 00 to 70 00 

600to 800 

2 00to 350 

3 00 to 450 

25 00 to 65 00 
85 00 to 135 00 



..400 



35 00 to 40 00 30 00 to 35 00 30 00 to 35 00 
25 00 to 30 00 15 00 to 25 00 15 00 to 25 00 
30 00 to 70 00 30 00 to 70 00 30 00 to 90 00 



600to 800 600to 800 
200to 350 200to 350 
3 CO to 4 50j 300 to 450 



2500to 6500' 25 00to 6500 5000tol00 00 
85 00 to 135 00 85 00 to 135 00 



6 00 to 8 00 
2 00 to 3 00 
250to 400 



|135 00 to 185 00 |135 00 to 185 00!l35 00 to 185 00 

I \ . \ 

176 00 to 210 00 1175 00 to 210 50 |175 00 to 210 00|l76 00 to 210 00 



160 00 to 185 00 
160 00 to 210 00 

65 00 to 90 00 



Il60 GO to 185 00 jl GO 00 to 185 Oolieo 00 to 185 00 
160 00 to 210 00 1160 00 to 210 001160 00 to 210 00 

8500to 90 00 j 85G0to 90001 S500to 90410 



175 00 to 225 00 



150 00 to 200 00 
175 00 to 225 00 



125 00 to 150 00 



35 00to 7500 
75 00 to 120 00 
125 00 to 140 00 



200to 450 



30 00 to 35 00 

15 00 to 25 00 

30 00 to 90 00 

GOOto 800 

200to 400 

200to 350 

50 GO to 100 00 



175 00 to 225 00 



175 00 to 225 00 
100 00 to 150 or 
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POEK PACKING. 

The foUowing statistics have been compiled from the annual reports 
of the Cincinnati Price Current. The " packing year'' consists of a sum- 
mer season " from March 1 to November 1, and of a winter season from 
iNfovember 1 to March 1. Summer packing has risen to importance dur- 
ing the last few years, and presents some points of advantage over winter 
packing. In warm weather feed can be utilized to greater advantage 
in fattening hogs. The scarcity of ice during the last summer season 
somewhat restricted operations, but every year better provision is being 
made to meet this difficulty. The great pork region of our country is 

IN THE WEST. 

Summer packing. — The summer-packing season of 1878 opened with 
an increased supply of hogs at depressed prices, the general average 
cost being at least 50 cents per cental below the average of the previous 
winter season. The numbers packed, weight per head, and the yield of 
lard during the last three summer seasons, were as follows : 



Season* 


Kmubers. 


Aggregate 
net weight. 


Ayerage 
net weight 
per head. 


Aggregate 
yieldof lard. 


Average 
yieldof lard 
per head. 




2, 357, 866 
2, 543, 120 
3, 378, 044 


Pounds. 
424, 879, 300 
484, 553, 471 
631,807,730 


Pounds. 
184. 10 
190. 57 
187. 03 


Pounds, 
70, 040, 980 
85, 364, 176 
113, 949, 500 


Pounds. 
30.35 
83. 56 
83.73 









The numbers packed at the six leading cities, Chicago, Cincinnati, 
Saint Louis, Milwaukee, Louisville, and Indianapolis, together with 
other prominent points, during the last three years, were as follows : 



Packing points. 



1876, 



1877. 



1871 



Chicago 

Oinoinnati 

^aintLonis , , 

Milwaukee , 

Iiouisville 

Indianapolis 

Total for the six cities 

Cleveland, Ohio ., 

Cedar Bapids, Iowa 

Kansas City, Mo„ 

Des Moines, Iowa 

Detroit, Mich 

Other points 

Grand total 



1, 315, 402 
121, 173 
131, 158 
60, 827 
9,600 
283, 621 



1, 508, 026 
134, 416 
148,^277 
64, 785 
19, 800 
204, 264 



2,017,841 
154, 517 
142, 000 
107, 053 
25, 000 
812, 224 



1, 921, 681 
187, 392 
105, 580 
66, 754 
28, 609 
24, 000 
23,850 



2, 069, 568 
146, 048 
110, 130 
77, 821 
34,503 
34, 028 
71, 022 



2, 758, 635 
229, 385 
195, 200 
99, 517 
12, 027 
SO, 302 
52, 978 



2, 357, 866 



2, 543, 120 



3,378,044 



These six cities are the great centers of winter operations, packing 
over 70 per cent, of the winter hogs of the West. Their proportion of 
the summer packing is still greater — over 81 per cent. 

Winter packing. — The great bulk of the pork packing of the Weet, 
as well as of other parts of the country, is done during the four months 
of the " winter season," or from November, to March inclusive. The 
operations of the last season show an increase of over 13 per cent, over 
the enormous aggregates of the winter previous. This enlargement, in 
the face of immense losses sustained by the packing interest as the re- 
sult of former seasons, could only have been secured by a marked reduc- 
tion in prices. At the opening of the season it had become evident that 
the country was teeming with hogs fit for packing. The enormous 
com crops of the last four years had made hog-feed abundant and cheap. 
The diffusion of improved breeds had also greatly reduced the time 
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necessary for the production of marketable hogs 5 hence the vast 
amount of material which inundated the market. There are indications 
that the farmers in several different parts of the country have marketed 
their stock more closely than is consistent with prudence, even selling 
animals not sufficiently mature for packing purposes. It is apprehended 
in some quarters that this policy will limit the supply of the ensuing 
summer season. Prices at the opening of the season at $3.00 >S) $3.25 
gross. But it soon became evident that the market would not bear even 
this reduced price, and hence quotations gradually fell to $2.50^ $2.75. 
The falling prices seemed only to stimulate the anxiety of farmers to real- 
ize what they could upon their stock, until the market began to assume 
the appearan ce of a panic. The market was overstocked with hogs, many 
of which were of immature growth, and scarcely fit for packing. 

The following table shows the comparative receipts of the last three 
winter seasons : 



states. 


1876-77. 


1877-78. 


1878-79. 


Knmber 
packed. 


Percent 
of the 
whole. 


Number 
packed. 


Percent, 
of the 
whole. 


Number 
packed. 


Percent, 
of the 
whole. 


Indiana 

Kansas 

Total 


813, 709 
530, 286 
1, 905, 219 
419, 442 
644, 699 
31, 775 
46, 190 
24, 235 
266, 861 
88, 689 
255, 986 
50, 770 
23, 447 


15. 93 
10. 37 
37. 28 
8. 21 
12. 61 
.62 
.90 
.47 
5. 23 
1. 73 
5.01 
.99 
.65 


934, 132 
496, 025 
2, 714, 748 
486, 850 
804, 614 
41, 470 
56, 000 
23, 700 
412, 614 
120, 095 
318, 301 
66, 897 
30, 000 


14. 36 
7. 63 
41. 73 
7. 49 
12. 37 
.64 
.86 
.36 
6. 34 
1.84 
4.89 
1. 03 
.46 


932, 878 
682, 321 
3, 214, 896 
669, 703 
965,839 
132, 346 
80, 658 
18, 450 
472, 108 
132, 976 
212, 412 
40, 561 
25. 500 


12.47 
9.12 
42.97 
7. 59 
12191 
1.78 
1. 08 
.25 
6.34 
1. 77 
2.84 
.54 
.34 


5, 101, 308 


100.00 


6, 505, 446 [ 100. 00 


7,480,648 


100.00 



From the above it appears that Elinois is rapidly increasing her pro- 
portion, having packed, during the past year, nearly half of the animals 
marketed in the West. This is due to the fact that Chicago, which packed 
over nine-tenths of the number of hogs reported for the State, has greatly 
enlarged her facilities for the work and extended her market relations so 
as to attract a vast number of hogs from neighboring States. 

The average weight per head, the average weight of lard, and the aver- 
age cost per cental in the different States is shown in the following table: 
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1877-78. 


1878-79. 
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Founds. 


Pounds. 




Pounds. 


Pc^mds. 




Pounds. 


Pounds. 




Ohio 


218. 15 


36. 49 


$7. 20 


223. 85 


39. 00 


f5. 15 


210. 47 


35. 09 


$3. 63 




199. 41 


29. 69 


7. 02 


214. 32 


34. 42 


4. 93 


193. 80 


29. 09 


3. 42 




218. 09 


35. 19 


7. 42 


229. 57 


39. 73 


5. 10 


225. 71 


44. 00 


3. 74 




207. 75 


33. 26 


6. 82 


220. 53 


37. 70 


4. 48 


211. 98 


37. 73 


3. 14 




213. 93 


33. 88 


7. 05 


219. 74 


39. 12 


4. 82 


213. 32 


40. 83 


3.40 




5!40. 41 


37. 16 


6. 61 


267, 48 


42. 20 


4. 36 


221. 14 


39. 46 


3.29 




220. 39 


38.30 


6. 78 


232. 28 


47. 71 


4. 40 


231. 02 


44. 29 


3i 14 




249. 94 


29. 30 


C. 49 


261. 10 


44. 11 


4. 42 


263. 09 


30.09 


2.97 


226. 67 


30. 73 


7.11 


236. 51 


39. 14 


4. 83 


220. 81 


36. 22 • 


3. 47 




232. 35 


32. 90 


6. 92 


234. 88 


36. 94 


4. 83 


210. 69 


32. 60 


3. 37 


Kentucky 


222. 1)2 


33. 10 


6.99 


223. 72 


34. G7 


5. 35 


210. 11 


32. 29 


3. 36 




208. 04 


31. 48 


6. 74 


20S. 65 


31.58 


5. 03 


209. 49 


32. 95 


3.17 


Miacolhineoua 


213. 70 


32. 39 


7. IG 


215. 33 


32. 46 


5. 31 


205. 29 


31. 37 


3.66 


Grand average . . 


215. 92 


34. 08 


7.18 


226.04 


38.61 


4. 99 


217. 14 


39.40 


3.96 
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Tlio main results of the last three winter-packing seasons are as fol- 
lows : 



Tear. 



t^'r^l 1,101,478,000 

tfJJ-JS 1 470,606 963 

187^79 1,624,351 264 



Aggregate 
lard product. 



173, 877, 890 
251, 193, 500 
294, 752, 358 



gate 
paid. 



$79, 086, 127 
62, 338, 827 
57, 829, 683 



Over 70 per cent, of the hogs were packed at six leading packing 
points. The following table shows the numbers packed, the average 
weight per head, and the average weight of lard at these six points 
during the last six years: 



Cities. 


1876-77. 


1877-78. 


1873-79. 


CD 

1 


* 


*3 


m 

t-i 

1 




< 


U 

i 


® u 

^11 




Sdint Louis 

Milwankoe 

TotJd for these 

cities 

Total for the 

Per cent, of the wliole 


1, 618, 084 
523, 576 
414, 747 
225, 598 
214, 8G2 
294, 19S 


215.97 
219. 77 
206. 42 
221. 73 
221. 12 
182. 50 


35. 10 

38. 20 
32. 55 
30. 25 
32. G2 
26.50 


2, 501, 285 
632, 302 
509, 540 
371, 982 
279, 414 
270, 150 


228. 37 
227. 25 
216. 02 
232. 64 
222. 89 
195.43 


39. 60 
40.96 

38. 20 

39. 81 
34. 83 
32. 05 


2, 943, 115 
623, 584 
620, 261 
444, 221 
187, 50G 
472, 455 


225. 15 
216. 46 
211. 20 
218. 77 
207. 17 
180. 55 


44.44 

36.84 
40. 45 
36. 77 
32.47 
26.50 


3, 291, 065 
5, 101, 308 


213. U 
215. 98 


34.00 
34. 03 


4,584.673 
6, 505, 446 


224.85 
226.04 


38.91 
38.61 


5, 302, 142 
7, 480, 648 


217. 36 
217. 14 


40.41 
39.40 




G4.51 






70.16 






70. S9 





The proportion of the six cities is still on the increase. The falling 
off in weight is partly due to the fact that many immature hogs were 
pa<3ked. The amount of lard per head is steadily increasing. 

SumiER AND WINTER PAOKiNa CONSOLIDATED. — The following table 
shows the results of the last three packing years, by seasons, in the 
West: 





Soimnor. 


Winter. 


Aggregate. 


1 

ATerag« weight 
per head. 


Aggregate. 


1% 


Aggregate. 


1876-77 


2, 357, 866 
2, 543, 120 
3, 373, 044 


5, 101, 308 
6, 505, 446 
7, 4S0, 646 


7, 409, 174 
9, 048, 5C6 
10, 858, 692 


Pounds. 
206. 01 
216. 07 
207. 77 


Pounds. 
1. 526, 357, 390 

1, 955, 160, 434 

2, 256^ 158, 994 


Pounds. 
32. 79 
37. 19 
36.72 


Pounds. 
243, 918, 870 
336, 557, 679! 
408,701,8St 




187*^79 
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IN THE EAST. 



SuTvniER AND WINTER TACKm G.—Sealward cities: Tlie following 
table shows the receipts of live and dressed hogs during the last three 
packing years, by seasons, on the Atlantic coast: 



Cities. 


1876-77. 


Soininer. 


Winter. 


Live. 


Breaaed. 




Dressed. 




233, 562 
757, 104 
201, 600 
175, 631 


6, 688 

7, 222 
18. 400 

000 


12G, 762 
469, 042 
95, 840 
88, 445 


66, 433 
65, 880 
31, 340 
20, 000 










1, 369, 937 


37. 310 1 780, 089 


183, 653 




Cities. 


1877-78. 


Smnnier. 


Winter. 


Lire. 


Dressed. 


Live. 


Dressed. 




213, 634 
774, 157 
210, 750 
196, 107 


9, 565 
17, 785 
22, 400 


HI, 933 
630, 127 
93, 600 


27, 907 
38, 229 
37, 250 
25, 000 












1, 394, 648 


54, 750 j 1, 000, 962 


128,386 




J Cities. 


187&-79. 


Snmiaer. 


Winter. 


^ive. 


Dressed. 


Live, 


Dressed. 


Boston ,. , 


314, 861 
1, 045, 332 
215, 820 
231, 816 


411 
3, 334 
26, 342 
2, 500 


208. 848 
776, 317 
114, 910 
140, 328 


19, 531 
63, 401 
48, 660 
27,500 








Total „ 


1, 807, 829 


32, 587 


1, 232, 403 


U3, 092 





Interior cities: The number packed in three interior cities of New 
York during three packing years is stated as follows: 



Cities. 


1876-77. 


1877-78. 


1873-79. 




30, 000 
15, 009 
135, 250 


15, 000 
15, 000 
139, 930 


33, 353 
15, 000 
201,141 








180, 250 


163, 930 


349, 494 





It is evident that the receii)ts of the seaboard cities represent hogs 
taken for daily consumption by butchers. There are no means of ascer- 
taining what) proportion of these are regularly packed.'' This is evi- 
dent from tlie great preponderance of the "summer" receipts. The 
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aggregates of the seaboard and interior cities for the last three years 
were as follows: 1876-77, 2,551,239; 1877-^78, 2,703,676: 1878-^79, 
3,222,011. J y J y ? j ? ? j 

ON THE PACmO SLOPE. 

In California there was a considerable increase in the number of hogs 
packed. High prices of transportation of the live animals caused the 
packing at interior points of many that would otherwise have been sent 
to San Francisco. Yet the latter city reports an enlargement of the 
business. The hogs of the Pacific slope are smaller than eastward of the 
Eocky Mountains. The average gross weight per head of hogs packed 
in 1878 at San Francisco was 185 pounds against 165 pounds in 1877, 
and 185 pounds in 1876. There is no distinction between summer and 
winter season, operations being carried on during the whole year ; hence, 
our reports represent calendar years instead of " packing" years. 

The members packed during the last three years in California were as 
follows: 1876— San Francisco, 175,000; interior points, 55,000 ; total for 
the State, 230,000. 1877— San Francisco, 135,000; other points, 85,000; 
total, 220,000. 1878— San Francisco, 155,000; other points, 125,000 ; 
total, 280,000. The average cost of hogs per cental was $3.87J in 1878 
against $5.62 J in 1877. The fall in prices has greatly discouraged this 
branch of production, which, it is supposed, w5l be considerably cur- 
tailed in 1879 for want of material. There is a growing export, espe- 
cially of barreled meats, from San Francisco to the Pacific Islands and 
Asia. Imports of pork products from the east greatly increased during 
1878, and are expected to still further increase during 1879. The high 
prices of transportation alone prevent a vast movement of this kiud. 
While meats are shipped from Chicago to Liverpool at 45 cents per 
cental the same shipments to San Francisco are saddled with a freight 
tariff of $3 per cental. 

The total number of hogs packed in Oregon in 1878 was 120,000 
against 90,000 in 1877 and 75,000 iu 1876. Portland does most of the 
busiuess. A smaU export to British Columbia is all that is sent out of 
the State. . 

The total numbers packed on the Pacific slope during the last three 
years were as foUows: 1876, 305,000; 1877, 310,000; 1878, 400,000. 

RECAPITULATION. 



The total number of hogs packed in the United States during the last 
three years is as follows : 



Section. 


1876-77. 


1877-78. 


1878-79. 




7, 409, 174 
2, 551, 239 
305, 000 


9, 048, 566 
2, 703, 670 
310, 000 


10, 858, 692 
3, 222, Oil 
400, 000 






Total 


10, 265, 413 


12, 062, 236 


14,480,703 





It is believed that hog-producers also packed an iucreased number on 
private account during the last " packing year.'^ A large surplus of the 
previous year remains to swell the production of 1878-^79. To aU ap- 
pearance, then, there is a vast enlargement of the oversupply. Whether 
new outlets will be opened for its disposal remains to be seen. Our 
foreign export of hog-products shows a vast iucrease. Beports from 
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tlie Bureau of Statistics of the Treasury show the export of the last 
two calendar years as follows : 





1877. 


1878. 




Pounds. 
436, 046, 720 

65, 813, D41 
237, 069, 523 


Values. 
$43, 934, 084 
5, 364, 791 
23, 489, 433 


Pounds. 

695, 617, oer 

83, 743, 710 
358, 317, 129 


Valties. 
$54, 827,455 
5, 055, 573 
28,476,228 








738, 930, 184 


72, 788, 308 


1, K7, 677, 906 


86,359,256 





While we added nearly one-third to the quantity of our exports the 
increase of values was but 18 per cent. This decrease in prices largely 
accounts for the immense increase in quantities. The exports by fiscal 
years will be found under the head of agricultural exports. 



EUEOPEAN STATISTICS. 

The statistical inquiries of Great Britain are made annually on the 
4th of June, and the returns are compiled^ tabulated, and published by 
the statistical department of the Board of Trade. From those gathered 
in June, 1878, we have returns from 656,809 occupiers of land, being all 
who occupy more than half an acre. In Ireland, where the returns are 
made by the registrar-general, they include aU holders of land, however 
smaU. 

In Great Britain the area returned as under cultivation has increased 
since 1877 by 142,000 acres, and by more than a million and a half acres 
since 1869. This increased acreage is not altogether due to new land 
beiQg broken up, but results from a more correct return and from land 
reclaimed from mountains and marshes. 

In Ireland there is a further decrease of 82,000 acres in the cultivated 
area, which in 1877 amounted to a decrease of 300,000 acres. Looking 
at the different crops in detail we notice that the area in wheat in the 
United Kingdom was increased nearly 2 per cent, over 1877 and 8 pe'r 
cent, over 1876, but that the average of the last three years has been 
below that of the previous seven. There was also an increase of 2 per 
cent, in the area sown in barley, but oats show an equal decline. Beans 
show a decrease of 12 per cent., and pease 9 per cent. The decline since 
1869 has been very considerable, and shows that there are only 11,000,000 
acres in all cereals against 12,000,000 in 1869. 

In the green crops there is no material change ; a slight increase in 
pasture and hay is reported. 

Jn live stock we find a slight increase in horses ; the importation con- 
tinues from abroad, there having been imported 30,524 in 1877. The 
decrease of cattle in 1877 has not continued in 1878, and there is a slight 
increase ; the collectors state that the competition of American beef has 
caused less to be bred. Sheep have somewhat declined in number. 
Pigs have slightly declined in Great Britain and by as much as 12 per 
cent, in Ireland. 

Many collectors cite the increasing competition of American bacon as 
diminishing the stock materially. It appears that during the first eight 
months of 1878 the total imports of bacon iuto Great Britain were 
2,404,000 cwts., which exceed by 743,000 cwts. the imports of , the same 
period of 1877. 

In view of the intimate commercial relations between the two countries 
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and the great influence upon the prices of our crops exercised by England, 
the following table is presented. 

Under the title of United Kingdom we have included Ireland, Isle of 
Man-, and Cliannel Islands. 

From the estimates for grass and fallow lands in the United Kingdom 
are excluded heaths, mountains, and woods; from the estimates for the 
United States under the same heading are excluded the forests and the 
uncultivated prairies of the AYest. 

With a population proportioned to ours as 36 to 48, it will be seen at 
a glance how much greater is our proportion in the real basis of national 
wealth. 

AgricvJtural returm for 1S78. 



United Kingdom. 



United States. 



Total acreage in croijs. fallow, and hay. 47, 327, 008 



Wheat (acres) 3, 382, 000 

Oata (acres) 4, 124, 000 

Barley (acres) 2, 723, 000 

Total in aU cereals, including pease and 



11, 030, 000 



Total acreage in crops, falloT7,;and hay, 179, 000, 000 

Wheat (acres) 32, 000, 000 

Oats (acres) 13, 176, 000 

Earley (acres) 1, 790, 000 

Total of cereals, including com 97, 960, 000 



Potatoes 1, 365, 000 Potatoes * 1, 776, 000 

Turnips and otlier green crops 3, 400, 000 Cotton, sugar, and tobacco 13, 000, 009 



LIVE STOCK. 



Horses 1,927,000 

Cattle 9,761,000 

Sheep 32, 571, 000 

Hogs 3, 768, 000 



Total li\ c Gtock 48, 027, 000 



Horses 10,611,000 

Cattle 31, 850, 000 

Sheep 36, 575, 000 

Hogs 33, 134, 000 

Totiil Uve stock 112, 170, 000 



Average yield per acre in Great Britain for 1878. 

Wheat bushels , . 30 

Oats - ---- bushels.. 50 

Barley bushels . - 36 

Potatoes > - bushels. * 16(5 

Hay - tons-- 2-1- 

The agricultural statistics of France, as i^uhlished in 1876, are as fol- 
lows : 

JLcres. 

Total area .-1 - 130,910,000 

Cultivated area 101,200,000 

Area in cereals - ^^^) 



Crop. 



Wheat 

Spelt 

Rye 

Barley . .~- 
Buchivheat 

Corn 

Oats 

Potatoes - . - 



Acres. 



16, 942, 861 
1, 1G8, 315 
4, 539, 596 

2, 665, 977 
1, 630. 318 
1,632, 946 
8, 647, 512 

3, 085, 620 



Sushels. 



271,049, 123 
20, 239, 058 
75, 221, 677 
52, 713, 848 
16, 768, 396 
20, 151, 166 
209, 401, 607 
332, 054, 473 



Bushels 
per aero. 



16 

17. 32 

10. 57 
19. 77 
10. 28 
12. 34 
24. 22 
107. 61 



For thi^year 1S78 we extract from L'Economiste Francais for the month 
of September : 

J!}j.e acreage of wheat since 1876 has increased to 17,206,020 acres, 
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While the acreage of oats has declined to 7,859,540. In the other crops 
the acreage has changed but slightly. 

The wheat yield of 1878 was a very poor one and below the crop of 
1877, which was itself below average, being'foi^ 1878 232,880,000 bushels, 
only 13.5 bushels per acre, and nearly 38,000,000 less than 1877. The 
number of farm animals shows a slight decrease since the number 
reported in 1866, and is for 1878 48,663,000 head, classed as follows : 



IFarm animals. 


Percent- 
age. 


If umber. 




53 
24 
12 
G 
4 
1 


25, 791, 290 
11, 679, 120 
5, 839, 560 
2, 919, 780 
1, 946, 520 
486,630 


Oattl^ 













Since 1850 there has been a decline of 10 per cent, in sheep, an in- 
crease of 15 per cent, in hogs, and nearly 80 per cent, increase in goats, an 
ammal so piejudicial to agriculture that it is, in fact, often taken as a 
sure indication of shiffclessness and poverty. 

In the estimates of numbers of farm animals for Europe, the division 
of the different classes is : 

Total nimbor of horses— 31, 000, 000 

Ei7ispia 16,000,009 

France „ 2,900,000 

FrasHl.. 2,258,000 

Great Britjiin 2, 000, 000 

Hungary... 2,158,000 

Italy 478, 000 

Total nmnljer of cattle » 89, 000, 000 

Eussia 22,000,000 

France 11,600,000 

Great Britain „ 10, 000, 000 

Prussia. - 8,000,000 

Italy J- 3,000,000 

Total number ol^iioep 194, 000, 000 

Russia 46, 000, 000 

Great Britain 32, 500, 000 

France 26,000,000 

Spain 22,000,000 

Prussia 19,000,000 

Hungary - 15, 000, 000 

Italy 7,000,000 

In respect to the amount of area susceptible of cultivation in the dif- 
ferent countries of Europe nature has been very diverse. Inaccessible 
and arid mountains, andlands subject to overflow of the sea, constitute the 
greater portion of lands classed as not arable. The percentage of lands 
not arable is; greatest in Norway, being 72 per cent, of the whole ; next 
comes Sweden, then Portugal, while Bavaria and Wiirtemberg have the 
least proportion not susceptible of cultivation, being less than 2 per cent. 
Great Britain has 28 per cent, not susceptible of cultivation, Ireland 13 
per cent., and France only 9 per cent. The amount of land devoted to 
cereal crops and to fallow and pasture also differs greatly, according to 
the habits and traditions of the inhabitants. Belgium has the largest 
proportion of land in cultivation, ha^dng 59 per cent, j France has 53 per 
cent., and Great Britain 39, 

It has been estimated, and accepted as a fact in Europe, that the con- 
sumption of grain for the whole country is 15J bushels per capita annu- 
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ally. In view of that basis it is interesting to note the production in tlie 
most important countries in comparison with their population. Among 
those which raise more than the amount "per capita'' needed Russia 
stands first, and in an average year has 23 bushels for each person ; 
Prussia produces 22.7 ; France, 19.5 5 Hungary, 19.3. On the other 
hand, of those which produce too smaU an amount, Belgium has 14 5 
Spain, 14 j Ireland, 13 ; Great Britain, 11.9 ; Holland, 9 ^ Italy, 8. 

CONCLUSION. 

In conclusion, allow me to add that the demands from members of Con- 
gress, State institutions, and persons interested in special statistics 
have been larger than usual this year. 

It is the province of agricultural statistics to measure the extent of 
our resources ; to contrast the actual with the possible in our production : 
to estimate the effect of overproduction in the diminution of prices ; and 
to mark the progress of science in its application to the business of .the 
cultivator and aid the mrahst in keeping pace with such progress. 

The clerical force employed in this division consists of the statistician, 
one assistant, and five clerks, engaged in tabulating and computing the 
returns, a force totally inadequate to a proper and thorough investiga- 
tion of many matters of great and increasing interest. 

OHAELES WOBTHINGTON, 
StaUsticim, 

Hon. Wm. G. Lb Due, 

Commissioner. 
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INVESTIGATION OF SWINE PLAGUE. 

Congress having previously appropriated the sum of $10,000 for de- 
fraying the expenses of a commission to investigate and determine the 
causes producing, and, if possible, discover remedies for, some of the 
more contagious and destructi ve diseases incident to domesticated ani- 
mals, early in August last the Commissioner of Agriculture appointed 
examiners in the States of New York, Indiana, Illinois, Iowa, Kansas, 
Missouri, and North Carolina, to conduct such investigation. Still later 
in the season, on receiving information that not only diseases among 
swine were prevaiLing to an alarming extent in Virginia, but that a fatrf 
disease resembling pleuro-pneumonia or contagious lung fever was de- 
stroying a good many valuable dairy cattle in some localities of that 
State, an additional examiner was appointed and instructed to investi- 
gate and report upon aU the facts connected with the condition of both 
classes of animals in the infected districts of this State. 

In the prelinunary report of the Commissioner of Agriculture for 
1877, on the subject of diseases of domesticated animals, a tabular state- 
ment gives the total value of farm animals lost in the United Sta4;es 
during that year, principally from infectious and contagious diseases, at 
$16,65i3^428. These losses were based upon as accurate returns as could 
be obtamed in the absence of an absolute census, but as they included 
data from but eleven hundred and twenty-five counties (about one-half 
the whole number of counties in the TJnited States), the above sum 
falls far below the aggregate losses for that year. About two-thirds of 
this sum was occasioned by the loss of swine by diseases presumed to 
be of an infectious and contagious character. Notwithstanding these 
maladies had their origin near a quarter of a century ago, and had rap- 
idly spread from one State and one county to another, there was great 
diversity of opinion as to their contagious or non-contagious character, 
Miany intelligent farmers and stock-growers insisted that they were not 
transmissible from one animal to another, while perhaps equally aa 
large a number contended that the diseases were of a highly infectious 
and contagious nature. As this was regarded as one among the most 
important facts to be determined by the investigation, two of the exam- 
iners devoted most of their time to experiments looking to a solution of 
this problem. 

As the number and value of the annual losses among swine were 
much heavier than among all other classes of domesticated animals com- 
bined, the Commissioner deemed it best to devote the greater portion of 
the limited sum placed at his disposal to an investigation of the fatal 
diseases affecting this class of farm animals. 

The preliminary investigation instituted and conducted under the 
supervision of this department, in, the fall and winter of 1877-78, estab- 
lished the fact that diseases prevail among these animals much more ex- 
tensively during the late summer and early fall months than at other 
seasons of the year, and for this reason the examiners selected to con- 
duct the investigation were employed for periods ranging from one to 
three months. It was assumed, and the subsequent history of the dis- 
ease proved the assumption to be well founded, that the reduced tem- 
perature of the late fall and early winter months would cause an abate- 
ment of the disease, and in a measure deprive the examiners of subjects 
with which to continue their experiments. While, therefore, the very 
2iAaB 
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severe weather of the past winter caused a great reduction in the num- 
ber of aniEials affected, the disease was not eradicated, nor did its 
fatality seem to be lessened. The spread of the infection fi^oin one herd 
to another was .greatly diminished; but, in infected herds, where the 
malady wa.s stiU prevailing when cold weather set in, there appeared 
but little difference in the rapidity of the transmission of the disease, 
from one animal to another, in the same herd. Dr. H« J. Detmors, Y. 
S., of Chicago, who conducted his investigations and made his experi- 
ments in one of the worst infected of the many large hog-growing di^> 
tricts in Bliiaois, writing under date of January 7th last, speaks as follows 
of the ejects of severe frosts on the spread of the disease: 

Since my last letter the weather has coutimied extremely cold. Where I now am, 
in Lee County, some five or erx miles west of Dixon, the thermometer indicated SLt 
bfiYm o'clock on the morning of January 2, 28^' below zero, and on the next morning 
24^ below ze]?o. At present — ^to-day, yesterday and day before — ^tbe weather is a 
litt*^ milder. To-day it tried to enow a little; otherwise the sky has ])e.en clear 
every day. The wmd is, and has been, west, except yesterday afternoon, when it was 
almost due south. Swine-plague during this cold weather does not seem to spread 
either so rcadi ly or so rapidly from one farm to another as a few months ago ; but as to 
its spreading iTom one animal to another in the same herd in which It previously ex- 
isted no diHerence can be observed. It seems to be just as fafcal as in August, and its 
course, on the whole, is probably more acute, as severe afibctions of the lungs and of 
the heart are ]nore frequent, a fact easily explained in the habits of swine crowding 
together and lying on top of each other in their sleeping places when the temperature 
is very Jow, 

Br. Jame^ Law, of Ithaca, I^. Y., whose investigations were solely 
confined to experiments intended to fiirther estabhsh the contagious 
and infecti€>us character of the disease, the period of its incnbationj 
&c., confirms the st>acement of Dr. Detmers, i. that the severe frosts 
of whiter do not destroy the germs of the malady but simply retard 
their coiiveyB«noe from one herd to another. In a letter of recent date, 
forwarded since his report was coiapleted, Dr. Law says : 

I have demonstrated that the freezing of the virulent matter does not destroy Sts ac- 
tivity, and that the virus loses nothing in potency by preservation for one or two 
months closely packed in dry bran. The same may be inferred of all other situations 
when it is cloBely packed and where r^he air has unperfoct access. These two last 
points are of immense importance as bearing on the question of the preeervai ion of the 
poison in infected pens and yards aUke in winter and in summer, to say nothing of 
its possible conveyance in fodder, &c. The different modes in which the disease may 
be conveyed in the wet and di^ condition, and in the bodies of rabbits, and probably 
sheep and other animals, speak in the strongest terms against keeping up ihe pro- 
duction of the poijon by preserving sick animals, unless where they can bo secluded 
in thoroughly disinfected buildings in which even the air shall be constantly charged 
with distni'ectantis. 

In most of the States in which investigations have been made, the 
examiners have found the symptoms and post-mortem appearances of 
the disease the same, and hence agree as to the propriety of desig- 
nating the affection undeT the head of a general disorder. Dr. Detmers 
has, therefore, given the disease the name of " Swine-plague," and Dr. 
Law has named it " Hog-fever.'^ While either designation would seem 
to be eminently proper, that of Swiue-plague " will no doubt be gen- 
erally adopted. 

As in almost all general disorders, a certain variety of organs were 
found affected and (Sseaaed. Marked changes and extravasations in 
various parts of the body were observed, and inflammation of the lungs 
and large intestines was usually present. The heart, the pjeij ra, the 
eyes, the epidermis, and many other important organs showed either 
slight or more serious affections, and in almost every case tested with 
the thermometer the temperature waa found to be above normal heat 
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before any other symptom of tlie disease was in the least apparent. In 
every herd where the disease had prevailed to any considerable extent, 
no case wa;S found where death had occurred from a local malady, but 
all the lesions and appearances unmistakably indicated the existence of 
the general disorder. In but few cases was death found to have resulted 
from the afi^ction of any single organ, but on the contrary seemed to 
have been the result of the various organic changes observed. 

Dr. Detmers says that the morbid pix>cess, although m all cases essen- 
tially the samCj is not restricted to a single part or organ, or to a set of 
organs J but can have its seat almost anyv^here — in the tissue of the 
lungs; in the pleura and pericardium; in the heart; in the lymphatic 
system ; in the peritoneum ; in all mucous membranes, especially in 
those of the intestines ; in the liver ; in the spleen, and even in the skin. 
Only the pulmonal tissue and Ij^phatic glands are invariably affected. 

The most constant and unvarying symptom of the disease is observed 
in the increased temperature of the body. Indeed, one of the examiners 
regards it as highly probable thait a high temperature may exist several 
weeks before other symptoms are manifested, and that the disease may 
in some cases even be confined to and run its course in the blood with- 
out a localisation in any other organ or organs. A few isolated cases 
are noted where this symptom was lacknig, but it may have been pres- 
ent in a mild form before other symptoms were observed. The external 
symptoms of the disease, which were found to be almost identical in 
aO the wiihily-separated localities in which examinations were made, 
were a dulLiess of the eyes, the Uds of which are kept nearer closed than 
in health, with an accumiilation of secretion in the corners. There is 
hanging of the head, with lopped ears, and an inchnfition to hide in the 
litter and tx) lie on the belly and keep quiet. As the disease advances, 
the animal manifests more or less thirst, some cough, and a pink blush 
or rose-colored spots, and papular eruption appears on the skin, particu- 
larly along the belly, inside of the thighs and fore legs, and about the 
ears. There is accelerated respiration and circulation, increased action 
of the flanks in breathing, tucked-up abdomen, arched back, swelliag of 
the vulva in the female as in heat ; occasionally, also, of the sheath of 
the male, loss of appetite, and tenderness of the abdomen, sometimes 
persistent diarrhea, but generally obstinate constipation. In some 
cases large abraded spots are observed at the projecting points of the 
body, caused by separation and loss of the epidermis. In such cases 
a siiglit blow or friction on the skin is sufficient to produce such 
abrasions. In many cases the eruption, blush, and spots are entirely 
absent ; peteohisB are formed in onlj about one-third of the cases. La 
some cases there is considerable inflammation of and discharge from 
the eyes. Some animals emit a very offensive odor even before death. 
In large herds, where the disease prevails extensively, this offensive 
effluvia can be detected for a great distance to windward. In nearly aU 
cases there is a weakness or partial paralysis of the posterior extremi- 
ties, and occiasionaUy this paralysis is so complete in the first stages of 
the disease as to prevent walking or standing. 

As symptoms of special diagnostic value, which are scarcely ever ab- 
sent in any case, the following are mentioned : Drooping of the ears and 
of the head; mbre or less coughing; duU look of the eyes; staring ap- 
pearance of the coat of hair; partial or total want of appetite for food ; 
vitiated appetite for excrements; rapid emaciation; great debihty; 
weak and undecided, and frequently staggering, gait; great indifference 
to surroundings ; tendency to lie down in a dark comer, and to hide the 
nose and even the whole head in the bedding; the specific offensive 
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smell, aiid the peculiar color of the excrements. This last symptom is 
always present, at least in an advanced stage of the disease* no matter 
whether constipation or diarrhea is exisiting. Among other character- 
istic symptoras, which are not present in every animal, may be mentioned 
frequent sneezing; bleeding from the nose; swelling of the eyelids; ac- 
cumulation of mucus in the inner canthi of the eyes; attempts to vomit, 
or real vomiting; accelerated and dilBcult breathing; thumping or 
spasmodic contraction of the abdominal muscles (flanks), and a pecu- 
liar, faint, and hoarse voice in the last stages of the disease. 

The duration of the disease varies according to the violence and seat 
of the attack and the age and constitution of the patient. Where the 
attack is violent, and its principal seat is located in one of the vital 
organs — such as the heart — ^the disease frequently terminates fatally in 
a few days, and sometimes even withia twenty-four hours; but when 
the attack is of a ndld character, and the heart is not seriously affected, 
and the animal is naturally strong and vigorous, one or two weeks 
usually intervene before death ensues. If the termination is not fatal, 
convalescence requires an equal and not unfrequently a much longer 
time. A perfect recovery seldom occurs ; iu most cases some lastiQg 
disorder remains behind and more or less interferes with the growth 
and fattening of the animal. Those that do recover make but very poor 
returns for the food consumed ; hence from a pecuniary standpoint it 
makes but little difference to the owner whether the animal recovers or 
not. The attack is always more violent and fatal when large numbers 
of animals are closely confined together in small and dirty inclosures or 
in illy ventilated and filthy pens. 

The disease can have its seat in many different organs or parts of the 
body, and therefore produces a great variety of morbid changes. This 
accounts for its different aspect in different animals. In some cases the 
principal seal of the disease may be in the organs of respiration and 
circulation, and in others in the intestinal canal and organs of digestion. 
Death may therefore be the result of different causes in different cases. 
In some cases it results from a cessation of the functions of the heart, 
the lungs, &c., and in others it is in consequence of the inability of 
entirely different organs to perform their allotted functions. This being 
the case, the post-mortem appearances would necessarily greatly vary, 
but in all animals similarly affected the lesions and morbid changes 
were found identical. 

Perhaps the most important point to be determined by this investiga- 
tion was the contagious or non-contagious character of the disease. In 
order to do this a series of experiments were instituted and conducted 
solely with this end in view, by Drs. Detmers and Law. These ex- 
periments resulted in determining the fact that the disease is both 
infectious and contagious, and that it is not confined alone to swine, but 
that other animals may contract it in a mild form and retransmit it to 
swine in its most virulent and malignant character. 

On the 6th day of September, Dr. Detmers fed a portion of the stom- 
ach, the caecum, and the spleen of a pig that had died on that day to two 
healthy pigs. On the 19th of the same month they showed signs of ill- 
ness, and the symptoms continued to grow in intensity until the 23d, 
when, finding that the animal must die in a few hours, one of them was 
knied by bleeding. The other pig was found dead in the pen on the 
morning of September 30. The symptoms and post mortem appearances 
were those of swine-plague, as they revealed the same lesions as those 
observed in an examination of the pig from which the diseased products 
had been taken for the x)nrpose of infection. On the 24th day of Sep- 
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tember, the day following the death of the first pig, a healthy pig of 
mixed Poland-China and Berkshire was confined in the same pen with the 
sick pig that died on the 30th of that month. Tt showed no signs of 
sickness until the 2d day of October, when the first symptoms of the 
disease were observed. It continued to grow rapidly worse, and was 
found dead in its pen on the morning of the 11th, nine days srffcer the first 
symptoms were observed. 

Experiments were made with a large number of other animals to test 
the infectious and contagious character of the plague. These experi- 
ments included the confinement of healthy with sick animals, and the 
inoculation of healthy animals with the diseased products of those suffer- 
ing with the fever. In almost every case, as will be seen jfrom his de- 
tailed report, Dr. Detmers was successful in transmitting thie disease 
from sick to healthy animals. 

The microscopic investigations of Dr. Detmers also revealed some im- 
portant facts. His discovery of a new order of bacteria or hadllus^ which 
he names bacillus suisj as it is common only to this disease of swine, and 
his failure to inoculate healthy animals with virus from which these 
germs had been removed by filtration and otherwise, would lead to the 
conclusion that these microphytes are the true seeds of the hog fever. 

Dr. Detmers invariably found these germs, in one form or another, in 
all fluids. So constantly were they observed in the blood, urine, mucns« 
fluid exudations, &c., and in the excrements and in all morbidly affected 
tissues of diseased animals, that he regards them as the true infectious 
principle. They would seem to undergo several changes, and to require 
a certain length of time for further propagation j therefore, if introduced 
into the animal organism, a period of incubation or colonization must 
elapse before the morbid symptoms make their appearance. These 
germs were generally found in immense numbers in the fluids, but more 
especially in the blood and in the exudations of the diseased animals. 
With the proper temperature and the presence of a sufficient amount of 
oxygen they soon develop and grow lengthwise by a kind of budding 
process. A globular germ, constantly observed under the microscope, bud- 
ded and grew under a temperature of 70° F. twice the original length in 
exactly two hours, and changed gradually to rod-bacteria or bacilli. Under 
favorable circumstances these bacilli continue to grow in length until, 
when magnified 850 diameters, they appear from one to six inches long. A 
knee or angle is first formed where a separation is to take place, and 
then a complete separation is effected by a swinging motion of both 
ends. After the division, which requires but a minute or two after this 
swinging motion commences, the ends thus separated move apart in dif- 
ferent directions. These long bacteria seem pregnant with new germs j 
their external envelope disappears or is dissolved, and then the numer- 
ous bacillus germs become free^ and in this way effect propagation. 
Some of the bacilli or rod-bactena move very rapidly, while others are 
apparently motionless. A certain degree of heat would seem to be nec- 
essary for their propagation, as, under the microscope, the motion in- 
creases and becomes more lively if the rays of the light, thrown upon the 
slide by the mirror, are sufficiently concentrated to increase the temper- 
ature of the object. Another change observed by Dr. Detmers, but the 
cause of which he was not aflble to determine, was observed in the fact 
that the glol^ular bacteria or bacillus germs commence to bud or grow, 
when, very suddenly, their further development ceases, and partially 
developed bacilli and simple and budding germs congregate to colonies- 
agglutinate to each other, and form larger or smaller irregularly-shaped 
and apparently viscous clusters. These clusters are frequently found in 
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the blood and in other fluids, and invariaMym the exudations of 
and in the lyiaphatic glands in puhnon^ exudation and in bls)od serum 
this formation can be observed under the microscope if the object re- 
mams unchanged for an hour or two. In the ulcerous tumors on the in- 
testinal mucous membrane but few of these clusters wiH be found, but 
the fully-deareloped haeilUy many of wliich appear very lively, are always 
exceedingly numerous. These tumors or morbid growths in the intes- 
tines seem to afford the most, favorable conditions for the growth and 
development of the bacilli and their germs. The presence of such im- 
mense numbers of these microphytes and their germs in the excrements 
and other morbid products of swine leads Dr. Detmers to regard them, 
beyond doubt, as the principal disseminators of the plague. Whether 
these colonies or viscous clusters are iustrumental in bringing about the 
extensive embolism of the lungs and other tissues by merely closing the 
capillary vessels in a meehanical way, or whether the presence, growth, 
development, and propagation of the haeilli and their germs produce 
peculiar chemical changes in the composition of the blood, thereby dis- 
qualifying it from passing with facility through the capillaries, or which 
cause a clotting and retention of the same in the capiQary system, Dr. 
Detmers is not able positively to decide. He is of the opinion, however, 
that these colonics or viscous clusters of bacillus germs and partially 
developed bacilU cause sufficient obstruction of the capillaries to pro- 
duce fatal embolism. 

The vitality of the hacilU and baeillus-germs is not very great, except 
wi^ere preserved in a substance or fluid not easily subject to decomposi- 
tion ; for imtance, in water which contains a slight admixture of organic 
substances. Where contained in such a fluid and preserved in a vial 
with a glass stopper, they will remain for at least five or six weeks ia 
nearly the same condition, or develop very slowly, according to the 
amount of oxygen and degree of temperature maiutained. In an open 
'vessel the development is a more rapid one. If oxygen is excluded, or 
the amount available is exh-austed, no further change takes place. In 
the water (xf streamlets, brooks, ditches, ponds, &c., their vitality is^ re- 
tained or preserved for some time. In fluids and substances subject to 
putrefaction, they lose their vitality and are destroyed in a comparatively 
brief period; at least they disappear as soon as those fluids and sub* 
stances undergo decomposition. In the blood they clisappear as soon 
as the blood-corpuscles commence to decompose or putrefy. They are 
also destroyed if brought in contact with or acted upon by alcohol, car- 
bolic acid, thymol, iodine, &c. The destruction of these germs by de- 
com^ition would seem to account for the harmless nature of thoroughly 
putrid products when consumed by healthy animals. (See drawings^ 
bacilli and badllus-mrms.) 

Dr. Law also discovered bacteria hi the blood of pigs suffering with 
the disease, and in one case, on the second day before death, he found the 
blood swamiiQg with them, all showing very active movements. (See 
drawings, Plate xiii, Fig. 3.) The blood Irom another pig, which had 
been inocukited from tMs one, showed the same living, actively-moving 
germs in equal quantity. They were further found in the blood of a 
rabbit and of a sheep inoculated from the flrst-mentioned pig. In an 
abscess of a puppy, which had also been inoGulated* the germs W4^e 
abundant. In the examination of blood from healthy pigs the micro- 
scope failed to reveal the presence of these organisms. Dr. Law states 
that in his experiments the greatest precautions were taken to avoid 
the introduction of extraneous germs. The caustic potash employed? wqb 
tot fused, then placed with reboiled distilled water in a stoppered betr 
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tie wMch liad been heated to red heat. The glass slides and cover- 
glasses were cleaned and burned, the skin of the animal cleaned and 
incised with a knife that had just been heated in the flame of a lamp. 
The caustic solution and the distilled water for the unmersion-lens were 
reboiled on each occasion before using, and finally the glass rods em- 
ployed to lift the latter were superheated before being dipjjed in them. 
On different occasions, when the animal was being Killed, the blood 
from the Howling vessels was received beneath the skin into a capillary 
tube which had just been purified by burning in the flame of a lamp. 
With these precautions he thinks it might have been possible for one or 
two bacteria to get in from the atmosphere, but this would not account 
for the swamas found as soon as the blood was placed under the micro- 
scope. 

The most scrupulous care was observed by Dr. Law in his experi- 
ments in inoculation. The isolated and non-infected locality where the 
experiments were conducted offered special advantages for a series of 
experiments of this character, as there were no large herds of diseased 
and exposed swine, and, consequently, no danger of accidental infection 
from other sources than the experimental pens. The number of animals 
subjected to experiment was limited by the necessity for the most per- 
fect isolation of the healthy and diseased^ for the employment of sepa- 
rate attendants for each, and for the disinfection of instruments used 
for scientific observations, and of the persons and clothes of those neces- 
sarily in attendance. The experimental pens were constructed on high 
ground in an ox>en field, with nothing to impede the free circulation of 
£ur. They were large and roomy, with abundant ventilation from back 
and front, with perfectly close walls, floors, and roofs, and in cases 
where two or more existed in the same building, the intervening walLg 
were constructed of a double thickness of matched boards, with build- 
ing pasteboard between, so that no communication could possibly take 
place except through the open air of the fields. When deemed neces- 
sary, disinfectants were placed at the ventilating orifices. On showing 
the first signs of illness, infected pigs were at once turned over t^ the 
care of attendants delegated to take charge of these alone. The food, 
utensils, &c., for the healthy and diseased animals were kept most care- 
fully apart. When passing from one to the other for scientific observa- 
tions, the healthy were fijrst attended, and afterward the diseased, as 
far as possible in the order of severity. Disinfection was then resorted 
to, and no visit was paid to the healthy pigs until after a lapse of six or 
eight hours, with free exposure to the air in the interval. In the pens 
the most scrupulous cleanliness was maintained, and deodorizing agent-s 
used in sufficient quantities to keep them perfectly sweet. 

The experiments of Dr. Law have shown the period of incubation to 
vary greatly, though in a majority of cases it terminated in from three 
to seven days after inoculation. One animal sickened and died on the 
first day, three on the third, two on the fourth, one on the fifth, two on 
the sixth, four on the seventh, and one each on the eighth and thirteenth 
days respectively. Referring to experiments of others for determining 
the period of incubation^ Dr. Law says that Dr. Sutton, observing the 
result of contact alone m autumn, sets the period at from thirteen to 
fourteen days ; his own observations in Scotland, in summer, indicated 
from seven to fourteen days Professor Axe, in summer, in London, con- 
cluded on from five to eight days 5 Dr. Budd, in summer, from four to 
five days ; and Professor Osier, in autumn, at from four to six days. 
I>r. Detmers gives the period of incubation from five to fifteen days,d 
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an average of about seven days. A comparison of these results would 
seem to indicate that both extremes have been reached. 

In experimenting in this direction, Dr. Law first sought to ascertain 
the tenacity of life of the dried virus. Some years ago Professor Axe 
had successfully inoculated a pig with virus that had remained dried 
upon ivory points for twenty-six days. In order to carry this experi- 
ment still further, Dr. Law iooculated three pigs with virulent products 
that had been dried on quills for one day, one with virus dried on a quill for 
four days, one for five days, and one for six days. These quills had been 
sent from Korth Carolina and Kew Jersey, wrapped in a simple paper 
covering, and were in no way specially protected agaiust the action of 
the air. Of the six inoculations, four took eJffect. In the two exceptional 
eases the quiUs had been treated with disiufectants before inocidation^ 
BO that the failure wa^ anticipated. 

Three pigs were inoculated with diseased intestine which had been 
dried for three and four days respectively. The intestine was dried in 
the fi^e air and sun, and the process was necessarily slower than in the 
case of the quills, where tiie virus was in a very thm layer, hence there 
was more time allowed for septic changes. In all three cases the inocu- 
lation proved successfiiL This experiment would prove that the morbid 
products^ even in comparatively thick layers, may dry spontaneously, 
and retain their vitality suffidentiy to transmit the disease to the most 
distant States. 

Another pig Wias inoculated with a portion of moist diseased intestine 
sent from Illinois in a closely-corked bottle. The material had been three 
days from the pig, and smelt slightly putrid. The disease developed on 
the sixth day. A second pig was iuoculated with blood from a diseased 
pig that had been kept for eleven days at lOOo F. in an isolation appara- 
tus, the outlets of wMch were plugged with cotton wool. lUness super- 
vened in twenty-four hours. 

A solitary experiment of Dr. Klein's having appeared to support the 
idea that the blood was non-viinlent. Dr. Law tested the matter by in- 
oculating two pigs with the blood of one that had been sick for nine 
days. They sickened on the seventh and eighth days respectively, and 
from one of these the disease was still further propagated by inociQating 
with the blood three other animals, l^otwithstanding the success of 
these three experiments, Dr. Law is stiU doubtful of the blood being vir- 
ulent at all stages of the disease. 

But one or two experiments were instituted by Dr. Law to test the 
question of infection through the air alone. A healthy pig placed in a 
pen between two infected ones, and with tJie ventilating orifices within 
a foot of each other, front and back, had an elevated temperature on the 
ninth, tenth, and eleventh days, with lameness in the right shoulder, 
evidently of a rheumatic character. On the twenty-fourth day the tem- 
perature rose two degrees, and remaiued 104^ F. and upward for six 
days, when, it slowly declined to the natural standard. 

A healthy pig was placed in a pen from which a siclc one had been 
removed thirteen days before. The pen had been simply swept out, but 
subjected to no disinfection other than the free circulation of air, and as 
the pig was placed iu the pen on December 19th, all moist objects had been 
frozen during the time the apartment had stood empty. The pig died on 
the fifteenth day thereafter, without having shown any rise of tempera- 
ture, but with post-mortem lesions that showed the operation of the poison. 
Dr. Law refers to this case as an example of the rapidly fatal action of 
the disease, the poison having fsiUen with prostrating effect on vital 
organs — ^the lungs and brain — ^and cut life short before there was 4ime 
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for tke full development of aU the other lesions. It fully demonstrates 
the preservation of the poison in a covered building at a temperature 
below the freezing point. 

Perhaps the most important experiments conducted by Dr. Law were 
those relating to the inoculation of other animals than swine with the 
virus and morbid products of pigs suffering with the plague, and the 
transmission of the disease from these animals back to healthy hogs. 
A merino wether, a tame rabbit, and a ^Tewfoundland puppy were in- 
oculated with blood and pleural fluid containing numerous actively 
moving bacteria, taken from the right ventricle and pleurae of a pig 
that had died of the fever the same morning, i^ext day the temperature 
of aU three was elevated. In the puppy it became normal on the third 
day, but on the eighth day a large abscess formed in the seat of iaoc- 
ulation and burst. The rabbit h^^ elevated temperature for eight days, 
• lost appetite, became weak and purged, and its blood contained myriads 
of the characteristic bacteria. The wether had his temperature raised 
for an equal length of time, and had bacteria in his blood, though not 
so abundantly as in that of the rabbit. The sheep and rabbit had each 
been unsuccessfdlly inoculated on two former occasions with the blood 
of sick pigs, in which no moving bacteria had been detected. Subse- 
quently, after two inoculations with questionable residts, made with the 
blood 01 sick pigs in which no microzymes had been observed, Dr, Law 
succeeded in inoculating a rabbit with the pleural efl&ision of a pig that 
had died the lught before, and in which were numerous actively moving 
bacteria. Next day the rabbit was very feverish and quite iU, and con- 
tinued so for twenty-two days, when it was kiUed and showed lesions in 
many respects resembling those of the sick pigs. The blood of the rab- 
bit contained active microzymes like those of the pig. On the fourth 
day of sickness the blood of the rabbit containing bacteria was inocu- 
lated on a healthy pig^ but for fifteen days the pig showed no signs of 
illness. It was then remoculated, but this time with the discharge from 
an open sore which had formed over an engorgement in the groin of the 
rabbit. Illness set in on the third day thereafter and continued for ten 
days, when the pig was destroyed and found to present the lesions of 
the disease in a moderate degree. A second pig, inoculated with frozen 
matter whicih had been taken from the open sore on the rabbit's groin, 
sickened on the thirteenth day thereafter, and remaiued ill for six days, 
when an itnmiaent death was anticipated by destroying the animal. 
During life and after death it presented the phenomena of the plague in 
a very violent form. 

The results of these experiments have convinced Dr. Law, as they 
must convince others, that the rabbit is itself a victim of this disease, 
and that the poison can be reproduced and multiplied iu the body of 
this animal and conveyed back with undiminished virulence to the pig. 
Dr. Kleia had previously demonstrated the susceptibility of mice and 
guinea pigs to the disease. The rabbit, and stiU more the mouse, is a 
frequent visitor of hog pens and yards. The latter eats from the same 
feeding troughs with the pig, hides under the same litter, and runs con- 
stant risk of infection. Once infected, they may carry the disease to 
long distances. During the progress of severe attacks of the disease, 
their weakness and inability to escape will make them an easy prey to 
the omnivorous hog; and thus sick and dead alike will be devoured by 
the doomed swine. 

Dr. Law says that the infection of these rodents creates the strongest 
presumption that other genera of the same family may also contract the 
disease, and by virtue of an even closer relation to the pigs, may succeed 
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in conveying the malady to distant herdis. The rat is suggested as being 
almost ubiqiiitons in piggeries, and more likely than any other rodent 
to contract and transmit the disease to distant farms. In order to test 
its susceptibility to the poison, Dr. Law inoculated a rat with the virus 
from a sick pig, but unfortunately the subject died on the second day 
thereafter. The body showed slight suspicious lesions, such as congested 
lung's with considerable interlobular exudation, congested small intes- 
tines, dried-up contents of the large intestines, and sanguinous discolor- 
ation of the tail from the seat of inoculation to the tip. With the fresh 
congested small intestine of the rat he inoculated one pig, and with the 
frozen intestine one day later he inoculated a second. The first showed 
no rise of temperature, loss of appetite, or digestive disorder } but on 
the sixth day pink and violet eruptions, the si^e of a pin^s head and up- 
wards, appeared on the teats and belly 5 and on the tenth day there was 
a manifest enlargement of the inguinal glands. In the secx)nd pig in- 
oculated, the symptoms were too obscure to be of any real value. Dr. 
Law wiU continue his experiments with this rodent. 

In addition to the above, Dr. Law experimented on two sheep of dif- 
ferent ages, an adult merino wether and a cross-breed lamb, and in both 
cases succeeded in transmitting the disease. With the mucus from the 
anus of the wether he inoculated a healthy pig, which showed a slight 
elevation of temperature for five days, but without any other marked 
symptoms of illness. Eleven days later it was reinoculated with scab 
from the ear' of the lamb, and again three days later with anal mucus 
from the sheep. The day preceding the last inoculation it was noticed 
that the inguinal glands were much enlarged, and in six days thereafter 
the temperature was elevated and purple spots appeared on the beUy, 
At the time that Dr. Law closed his report this fever had lasted but a 
few days, but he regards the symptoms, taken in connection with the 
violent rash and the enlarged lymphatic glands, as satisfactory evidence 
of the pres€'nce of the disease. It can, therefore, be afliinaed of the 
sheep as of the rabbit, that not only is it subject to this disease, but 
that it can multiply the poison in its system and transmit it back to the 
pig. 

Among the later experiments by Dr. Law was one inaugurated with 
the view of testing the vitality of frozen products of the disease. This 
point was briefly alluded to above^ but its importance would seem to 
call for further attention. In two cases healthy pigs were inoculated 
with virulent products which had been frozen hard for one and two days 
respectively. In both instances the resulting tlisease was of a very vio- 
lent type, and would have proved fatal had it been left to run its course. 
The freezing had failed to impair the virulence of the product 5 on the 
contrary, it had only sealed it up to be opened and given free course on the 
recurrence of warm weather* Once frozen no change could take place 
until it was again thawed out^ and if it was preserved for one night un- 
changed in its potency, it would be equally unaffected after the lapse of 
many monthig^, provided its liquids had remained in the same crystalline 
condition thi'oughout. It is in this way, no doubt, that the virus is often 
preserved through the winter in pens and yards, as weU as in cars and 
other conveyances, to break out anew on retuming spring. The import- 
ance of this discovery, as applied to preventive measures, cannot be over- 
estimated. Infected yards and other open and uncovered places may 
not be considered safe until after two months' vacation in summer, and 
not then if sufficient rain has not fallen during the interval to insure the 
soaldng and putrid decomposition of aU organic matter near the surface. 
This mil be made more apparent by reference to an esperiment whi<A 
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resulted in the successful inoculation of pigs with virus that had been 
kept for a month in dry wheat bran. In winter, on the other hand, the 
yard or other open and infected place may prove non-infecting for weeks 
and even months and yet retain the virus in readiness for a new and 
deadly course as soon as mild weather sets in. Safety under such cir- 
cumstances is contingent on a disuse of the premises so long as the frost 
continues, and for at least one month or more thereafter. Even during 
the continuance of frost such places are dangerous, as the heat of the 
animaPs body or of the rays of the sun at midday may sufQce to set the 
virus free. 

The following reports are submitted without further comment: 



REPOET OF DE. H. J. DET]\IEES, Y. S. 

Hon. Wm. G. LeDuc, 

Commissioner of Agriculture : 

SiE : Having been appointed by you as one of the inspectors to make 
an investigation of the diseases prevailing among swine, I forwarded to 
you my written acceptance, immediately after I received my appoint- 
ment, on July 29, 1878^ and took at once the necessary steps to obtain 
reliable information as to the localities where the disease of swine, 
known to the farmers as "hog-cholera," was at that time prevailing. I 
made also such other preparations as I deemed necessary to successful 
investigation, and provided myself with a good Hartnack microscope, 
divers chemicals and medicines, a clinical thermometer, &c. Among 
all the places and localities at which the disease^ as reported, was very 
frequent, I selected OhampaigUj Champaign County, Illinois, as afford- 
ing the greatest facilities for the intended investigation, or the most 
suitable basis for my operations, and repaired to that place on the 
second day of August. I found what I expected, i, e,j numerous cases 
of disease in the vicinity of Champaign and TJrbana, and offers of assist- 
ance by E. W. Prentice, M, D., and M. R. C. V. S., who is lectuier on vet- 
erinary science in the Illinois Industrial University at TJrbana, and of 
Prof. T. J. BurriU, M. A., who is professor of botany and micioscopist 
in the same institution. Dr. Prentice had even the kindness of offering 
to me, for experimental i^urposes, the free use of his veterinary infirmary 
buildings. That offer, of course, was accepted. Besides that , Dr. Prentice, 
who is a very able and well-educated veterinary surgeon, has assisted 
me otherwise very essentially in my work, and took charge of my ex- 
perimental animals when»^ver I was obliged to be absent for a short 
time. I am, therefore, very much indebted to him for his valuable help 
and kind assi stance. Professor Buxriil has assisted me in my microscop- 
ical examinaiions. 

Arrived at Champaign I made my plans as to the manner in which to 
proceed with my investigation. Knowing that an enemy can only be 
conquei^d hj being weU knoT^Ti, I determined to ascertain first the real 
nature of the disease I had to deal with. That accompKshed, I pro- 
posed to direct my attention exclusively to investigating and ascertain- 
ing the causes, reasoning that, if the causes are knowQ, it cannot be 
very difficult to devise proi>er and efficient means of prevention, and, 
perhaps, remedies that will effect a cure. At any rate, a knowledge of 
the eausea of a disease affords not only a j^ound^ but m fact the only 
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basis of successful prevention and rational treatment. This plan I have 
executed as far as circumstances and the time granted have permitted 
me to do. 

In order to become thoroughly acquainted with the nature of the so- 
called ^'hog-cholera/^ or more appropriately "swine-plague/' called 
also typhoid, pig-typhoid, enteric fever, pneumo-enteric fever, hog or 
swine disease, &c., I have made during the time from August 2nd to 
liTovember 1, 54 visits to 26 different herds of diseased swine, and 53 
post-mortem examinations, and have examined microscopically the blood, 
diverse other fluids, morbid products, and tissues of 42 sick or dead ani- 
mals. 

For the purpose of ascertaining the cause or causes of the disease, I 
have also made numerous experiments, a detailed account of most of 
which will be found in this report. After having inquired into the 
causes, I have made other experiments in regard to prevention and 
treatment. 

The following may be considered as the result of my investigations: 

1. DESCRIPTION OP SWINE-PLAaUE. 

The disease, commonly known as "hog-cholera'^ to the farmers, but 
which may, more appropriately, be caUed swine-plague — a name which 
I shaU use exclusively hereafter — ^is a disease sui generis^ peculiar to 
swine, is neither cholera nor anthrax ; it somewhat resembles the enteric 
fever, or dothinenteria, of man, but is not identical with the same; 1^9 
communicated from one animal to another by direct and indirect infec- 
tion; has usually a subacute course; is extremely fatal, especially 
among yoimg animals ; and exempts neither sex, age, nor breed, but 
seems to prefer, in its attacks, for reasons hereafter to be explained, 
large herds, and is always most fatal in such sties, pens, and yards in 
which many animals are crowded together. Some individual animals 
seem to have more predisposition to the disease than others. The 
morbid process, although in all cases essentially the same, is not re- 
stricted to a single part or organ, or to a set of organs, but can have 
its seat ahnost everywhere — in the tissue of the lungs, in the pleura 
and pericardium, in the heart, in the lymphatic system, in the peritoneum, 
in aU mucous membranes, especially in those of the intestines, in the 
liver, in the spleen, and even in the skin. Only the pulmonal tissue and 
the lymphatic glands are invariably affected. 

2. THE SYMPTOMS. 

The symi)toms, although presenting certain characteristics, observed 
more or less in the affected animals, vary considerably in different cases, 
even in one and the same herd, but still more so in different herds, and 
in different seasons and localities. The causes of these differences will 
hereafter be fully explained. 

To convey a better idea of the features of swine-plague, as presented 
in the living animal, I shall first give an outline of all the symptoms ob- 
served in a large number of hogs and pigs, and shall append, in order 
to show what combinations may occur in an individual animal, a de- 
scription of the symptoms presented by some of my experimental pigs. 

Swine-plague announces its presence very often by a cold shivering, 
lasting from a few minutes to several hours, frequent sneezing, and more 
or less coughing. The symptoms of shivering and sneezing are gen- 
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erally noticed. At the beginning of the disease the temperature of the 
body seems to be increased. The thermometer indicated from 1049 to 
106O F. StiU, not much reliance can be placed on the temperature, as 
indicated by the thermometer. In some cases it was found to be very 
high-— in one case as high as llio F.— and in others below normal. It 
was always more or less variable, and has been found decreasing at the 
very height of the disease. I have come to the conclusion that in dis- 
eases of swine thermometry is of a very doubtful practical value, be- 
cause to ascertain the temperature of a hog, that is not extremely low 
or in a dying condition, by introducing a thermometer into the rectum, 
requires the use of force, because a hog or pig can very seldom bo per- 
suaded to submit to that operation without struggling and without being 
held 5 and struggling, according to my observation, increases the tem- 
perature of such an irritable animal immediately. The general appear- 
ance of the animal, if correctly analyzed, is of much more diagnostic 
and prognostic value than the differences of temperatiue as indicated 
by the thermometer. In diseases of swine the latter is, at best, a nice 
and interesting plaything in the hands of the inexperienced. 

The first symptoms are usually followed within a short time by a 
partial, and afterwards by a total loss of appetite 5 a rough and some- 
what stariQg appearance of the coat of hair; a droopiag of the 
ears (characteristic); loss of vivacity; attempts to vomit (in some 
cases) ; a tendency to root ia the bedding, and to lie down ia a dark 
and quiet corner; a duU look of the eyes, which not seldom become dim 
and injected ; swelling of the head (observed in several cases) ; erup- 
tions on the ears and on other parts of the body (quite frequent) ; bleeding 
from the nose (in a few cases) ; swelling of the eyelids, and partial or 
total blindness (in five or six cases); dizziness or apparent pressure 
upon the brain; accelerated and frequently laborious breathing; more 
or less constipation, or, in some cases, diarrhea ; a gaunt appearance of 
the flanks; a pumping motion of the same at each breath; rapid ema-' 
elation; a vitiated appetite for dung, dirt, and saline substances; in- 
creased thirst (sometiines) ; accumulation of mucus in the canthi of 
the eyes (very often at an early stage of the disease) ; more or less copi- 
ous discharges from the nose, &c. The peculiar offensive and fetid 
smell of the exhalations and of the excrements may be considered as 
characteristic of the disease. This odor is so penetrating as to announce 
the presence of the disease, especially if the herd of swine is a large 
one, at a distance of half a mile or even farther, provided the wind is 
favorable. If the animals are inclined to be costive, the dung is usually 
grayish or brownish black, and hard ; if diarrhea is present the feces 
are semi-fluid, and of a grayish-green color, and contain, in some cases, 
an admixture of blood. In a large number of cases the more tender 
portions of the skin on the lower surface of the body, between the hind 
legs, behind the ears, and even on the nose and on the neck, exhibit 
numerous larger or smaller red spots, or (sometimes) a uniform redness 
(Eed Soldier of the English). Toward a fatal termination of the dis- 
ease this redness changes frequently to purple. A physical exploration 
of the thorax reveals, if pleuritis is existing, frequently a plain rubbing 
sound. As the morbid process progresses the movements of the sick 
animal become weaker and slower; the gait becomes staggering and un- 
decided ; the steps made are short, as if the animal was unable to ad- 
vance its legs without pain ; sometimes lameness, especially in a hind 
leg (not very often), and sometimes great weakness in the hind quarters, 
or partial paralysis (oftener) make their appearance. The head, if the 
animal is on its legs, seems to be too heavy to be carried, and is kept in 
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a drooping posilion with the nose almost touching the ground ; but as 
a general rule the diseased animals are usually found lying down in a 
dark and <|uiet comer with the nose hid in the bedding. If a fatal ter- 
mination is approaching^ a very fetid diarrhea (usually one or two days 
before death) takes the place of the previous costiveness ; the voice 
becomes very peculiar, grows very faint and hoarse 5 the sick animal 
manifests a great indiffc'erence to its surroundings, and to what is going 
on 5 emaciation and general debihty inci^^ase very fast 5 the skin (es- 
pecially if the disease has been of long duration) becomes ^mnkled, 
hard, dry, j^'^i'^bm^-^i^-^^^^j very unclean; a cold clammy sweat 
breaks out (observed several times, once as early as forty -eight houi'S 
before death), and death ensues either under convulsions (comparatively 
rare), or gradually and without any struggle. A iieculiar symptom, 
which, however, has been observed only once, in a litter of nine pigs, 
about a week old, at the beginning, or in the first stage of the disease, 
may here he mentioned. It consisted in a peculiar and constant twitch- 
ing of all voluntaiy muscles. All nine pigs died, and I am sorry that 
I had no opportunity to make any post mortem examination. 

Li some cases numerous eruptions (ulcerous nodules) apx)eared on the 
tender sldn on the lower surface of the body between the legs and be- 
hind the ears, and in a few cases whole pieces of skin (in one case as 
large a« a man^s hand) were destroyed by the mor])id process, sloughed 
oft:*, and left; behind a raw, ulcerous surface. In another case a part of 
the lower lip, of the gums, and of the lower jaw-bone had undergone 
ulcerous destruction. 

Y7herever pigs or hogs had been ringed, the wounds thus made showed 
a great tendency to ulcerate. In several cases the morbid process had 
caused sufficient ulcerous destruction to fonn an opening direcAly into 
the nasal cavities large enough to enable the animal to breathe through, 
instead of through the nostrils, which had become nearly closed by 
feweiling and by exudations and morbid products adhering to their 
borders. 

In those few cases in which the disease has not a fatal termination 
the symptoms gTadually disappear, coughing becomes more frequent and 
easier ; the discharges from the nose, for a day or two, become copious, 
but soon diminish, and finally cease altogether ; appetite returns, and 
becomes normal; the offensive smell of the excrements disappears; 
sores or ulcers that may happen to exist show a tendency to heal; the 
animal beco?nes more Lively, and gains, though slowly, in flesh and 
strength ; but some difficulty of breathing, aJid a short, somewhat hoarse, 
hacking cough remains for a long time. 

Symptonui of special cases. — ^Experimeatal pi^s Nos. 5 and. 6, both of the same Htter, 
and about fifteen weeks old, were fed on the sixth day of September with the stomach, 
cut in pieces, the caecum, and the spleen of experimental pig No. 2, which had died 
the same day. 

jSer>itwher 7.— Pig No, 5 coughs a little but eats well; pig No. 6 has a slight catarrh j 
some yellow raucus in inner canihus of one eye. 
September 8. — Both pigs the same as yesterday. 
September 9. — Both pigs have very good appetite. 

September 10.— Both pigs seem to be as well as possible ; consume aU their food 
greedily. 

Seplemher 11.— Both pigs apparently healthy ; neither one shows any symptoms of 

disease, 

September 12,— Both pigs evidently sick ; they are tardy in their movements ; their 
ears are clxooping ; their appetite diminished. Pig No. 5 made attempts to vomit. 

September lo.— Both pigs, but especially pig No. 5, are very sick ; take scarcely any 
food ; show a tendency to hide themselves in a comer ; coat of hair looks rough and 
starino- ; flanks are thm ; accumulation of mucus in the inner canthi of the eyes. No, 
6 has Sischarges from the nose, especiany from the right nostril. 
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September 14>-— Pig No. 5, botli eyes nearly closed ; is weak, thongh not veiy ; ema- 
ciates rapidly ; appetite is poor. No. 6 has its eyes yet open ,* otherwise about the 
same as No. 5. 

September 15. — Pig No. 5, eyes closed; is very loath to move, and shows plain symp- 
fcoms of pneumonia. Pig No. 6, too, shows symptoms of pneumonia, but they are less 
rouounced; Is without appetite, and just as much emaciated as No. 5. The skin of 
oth animals is hard and dry ; and their coat of hair rough and staring ; their bowels 
are costive ; but little dung is voided. Both animala betray plain indications of pain 
and suffering ; neither one seems to be very thirsty. 

September 16,, — Pig No. 5 very weak, breathes one hundred times per minute j its 
flanks are working forcibly ; slight lameness in left hind leg. Fig No. 6 is also very 
weak, but is yet able to run ; passed a large quantity of urine of a bright yellow color. 
The appetite of both pigs for food is reduced to nothing, but both exhibit a vitiated 
appetite, and eat each other's dung, or their own, as soon almost as it drops. The 
bMh is very hard to the touch, parchment-like, and seems to stick to the bones. In 
the evening j)ig No, 5 is extremely weak ; is scarcely able to move ; its breathing ia 
difficult and distressing. No. 6 is about the same as in the morning. 

September 17. — Pig No. 5 shows symp^-oms of dropsy ia the chest, and breathes with 
^eat difficulty, about one hundred times per minute. In the evening the pump- 
rug motion of the flanks is increased, but the resxiiration is slower — about fiity-six 
breaths per minute. Pig No, 6 is a little more lively than No. 5, but also very sick, 
and has no appetite. Both pigs failed to void any dung fi-om 8 o'clock a. m. to 6 
o'clock p. m. * 

SqHember 18.— Pig No. 5 exceedingly emaciated, some rattling noiBe iu tne respira- 
tory passages. l i^ No, 6 about the same as yesterday. 

September 19. — Pig No. o emaciated to the utmost, but otherwise apparently not 
worse Pig No. 6 snows apparent improvement : is a little livelier than before ; has 
some appetite ; oorsumed one ear of com during the last twenty-four hours. In the 
evening pig No. 5 breathes with the greatest difficulty, one hundi ed and four times per 
minute. No. 6 imohanged, 

Sq>teniber 20. —Pig No. 5 very sick ; breathea with great difficulty. No. 6 apparently 
improving. 

September 21. — Pig No. 5 just alive. Both pigs have betn lying nearly all day in one 
corner of their sty, their noses buried hi the bedding. In the evening pig No. 5 is per- 
spiring ; sweat cold and clammy. 

September 22. — Pig No. 5 breathes eixty-four times per minute, with jerking motiona 
of the Hanks, and so far has been more or less constipated, but now hati diarrhea : feces 
grayish-green, semi-fiuid, and exceedingly fetid. Pig No. 6 is less emaciated than No. 
5, has no diarrhea, and eats a little. Urine of No. 5, examined under the miGTOsoope. 
containe;! innumerable bacillus-germs (micrococci of HaUier), and a few bacilli suid, 
(See drawing L, fig. 1.) 

Septeniher 23.~Pig No. 5 a mere skeleton, and extremely weak; breathes only forty- 
eight timcfc* per minute. Pig No. 6 not quite so low ,* breathes only thirty-six times 
per miuute. In afternoon pig No. 5 too weak to stand on its legs ; breathes fifty-two 
times per minute ; is sweating; the sweat cold and clammy. Soeiug that the animal 
could not possibly live till next morning, and desiring to make the post mortem exam- 
ination before ])utrefaction should set in, I killed pig No. 5 by bleeding at 6 o^clock 
p. m. (Ab to result of post mortem examination, see chapter on Morbid Changes.) 

September 24. — Pig No. 6 very sick ; eacs scarcely anything. 

September 25, — Pig No. 6 shows slightly increased appetite, and fully a-s much, if not 
more, Uveliaess than on any day last week. It almost seems as if some real improve- 
ment is going on, notwithstandiug very serious morbid changes must have taken 
place. 

Septembej' 26. — Pig No. 6 eats some in the morning, but does not seem to care for 
any food at noon ; appears to be a trifle bloated ; droops its head, and holds its nose 
to the ground. 

Septeraher 27 . — Pig No. 6 decidedly worse ; breathes seventy-two times per minute; 
head drooping : nose to the ground ; back arched ; skin yery dry and hard to the 
touch ; no appetite whatever. 

September 28. — Pig No. 6, which was very low last night, has somewhat recuperated, 
and 18 moving agaiu ; consumed some water, and also a little food. 

Sepierahei' 29. — Pig No. 6 exceedingly emaciated and very weak ; breathes thirty- 
eight tunes per minute ; holds its nose persistently to the ground, and has no appetite 
whatever, 

September 30. — Found pig No. 6, at 7 o'clock a. m., lying dead in a corner of its sty. 
(See chapter on Morbid Changes as to result of post mortem exaimnation.) 



*I have chosen the name ^'bacUhis suis " because the baciM, as wiU appear h^^reafter, seem to be pe- 
culiar to swine-plague, and have not been before named as far as I have been able to learn. 
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It may be well to add a brief account of the Bymptoms and the progress of the dis- 
ease, as observed in experimental pig B, a sow pig, about fourteen weeks old, and of 
mixed Poland China and Berkshire stock. Pig B wa^ put in pen No. 3, together with 
pig No. 6, on September 24. The same was and remained perfectly healthy until Octo- 
ber 2, when the first symptoms of disease made their appearance? I find in. my diary 
the following notes : 

October 2. — Pig B shows symptoms of sickness ; sneezes ; has an eruption on both 
ears ; is not quite as lively as it used to be ; appetite is diminished ; curl is out of its 
tail. 

October 3. — Pig B has but little appetite ; is decidedly sick. In afternoon showa 
unmistakable symptoms of sickness ; ears are drooping ; no appetite ; great tendency 
to lie down in a comer ; hides its nose in the bedding. 

October 4. — Pig B about the same as yesterday ; has eaten a little. 

October 5. — Pig B hides its nose in the bedding ; has no appetite whatever ; emacia- 
tion has taken place, B, although a week ago a better and heavier pig than C, a full 
sister, and of the same litter, is now considerably lighter. 

October 7. — ^Pig B very sick ; stiU, seems to have a desire to eat, but takes hold of an 
ear of com so feebly as to make it appear that it has not suflacient strength in the 
jaws to sheU the com ; gave it, therefore, shelled. 

October 8. — ^Pig B very sick ; hides in its comer ; ears are cold ; other parts of tht 
body warm ; no appetite ; great indifference to surroundings ; emaciation rapid. 

October 9. — ^Pig B about ttie same as yesterday. 

October 10. — ^Pig B is getting worse ; does not eat anything. 

October 11. — ^Pig B found dead in its pen in the morning. 

These tliree cases show that the symptoms vary in different cases, 
and that those which are constant can scarcely be considered as very 
characteristic. StilJ, if the various symptoms presented by an indi- 
vidual animal are taken as a whole, a diagnostic mistake is scarcely 
possible. 

The diagnosis is very easy, especially if swine-plague is known to be 
prevailing iu the neighborhood, or has already made its appearance in 
the herd, and if the anamnesis, and the fact that many aTiimals are 
attacked at once, or withiu a short time and in rapid succession, are 
taken into consideration. As symptoms of special diagnostic value, 
scarcely ever absent in any case, may be mentioned the drooping of 
the ears and of the head; more or less coughing; the duU look of the 
eyes; the staring appearance of the coat of hair; the partial or total 
want of appetite for food; the vitiated appetite for excrements; the 
rapid emaciation; the great debility; the weak and undecided, fre- 
quently staggering, gait; the great indifference to surroundings; the 
tendency to He down in a dark comer, and to hide the nose, or even 
the whole head in the bedding, and particularly the specific, offensive 
smell, and the peculiar color of the excrements. This symptom is al- 
ways present, at least in an advanced stage of the disease, no matter 
whether constipation or diarrhea is existing. As other characteristic 
symptoms, though not present in every animal, deserve to be men- 
tioned: frequent sneezing; bleeding from the nose; swelling of tiie 
eyelids; accumulation of mucus in the inner canthi of the eyes; at- 
tempts to vomit, or real vomiting; accelerated and difficult breathing; 
thumping or spasmodic contraction of the abdominal muscles (flanks) 
at each breath, and a peculiar, faint and hoarse voice in the last stages 
of the disease. 

3. THE PROaNOSIS AND TERMINATION. 

The prognosis is decidedly unfavorable, but is the more so the younger 
the animals or the larger the herd. Among pigs less than three months 
old the mortality may be set down as fi-om 90 to 100 per cent.; among 
animals Irom three to six or seven months old the same is from 75 to 90 
per cent. ; while among older animals that have been weU kept and are 
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in good condition, and naturally strong and vigorous, the mortality some- 
times may not exceed 25 x)er cent., but may, on an average, reach 40 to 
50 per cent. The i^rognosis is comparatively favorable only in those few 
cases in which the morbid process is not very violent ; in which the seat 
of the disease is confined to the respiratory organs and to the skin- in 
which any thumping or i)um])ing motion of the flanks is absent } and 
in which the patient is, naturally, a strong, vigorous animal, not too 
young and in a good condition; further, in which but a few, not 
more than tAvo or three, animals are kept in the same j)en or sty, and 
receive nothing but clean uncontaminated food and pure water for drink- 
ing, and in which a frequent and thorough cleauing of the sty or pen 
prevents any consumption ef excrements. 

The duration of the disease varies according to the violence and the 
seat of the morbid process, the age and the constitution of the patient, 
and the treatment and keepiag in general. Where the morbid process 
is violent, where its principal seat is in one of the most vital organs — 
in the heart, for instance — where a large number of animals are kept 
together in one sty or pen, where sties and pens are very dirty, or where 
the sick animals are very young, the disease frequently becomes fatal in 
a day or two, and sometimes even within twenty-four hours. On the 
other hand, where the morbid process is not very violent or extensive, 
where the heart, for instance, is not seriously affected, and where the 
patients are naturally strong and vigorous, and well kept in every 
resx^ect, it usually takes from one to three weeks to cause death. If 
the termination is not a fatal one," the convalescence, at any rate, re- 
quires an eqaal and probably a much longer time. A perfect recovery 
seldom occurs; inmost cases some lasting disorders — morbid changes 
which can he repaired but slowly or not at all — remain behind, and inter- 
fere more or less with the growth and fattening of the animal. 

From a pecuniary standpoint, it makes but little difterence to the 
owner whether a pig affected with this plague recovers or dies, because 
those which do survive usually make very poor returns for the food 
consumed, unless the attack has been a very mild one. 

4. MORBID CHANaES. 

The morbid process, although everywhere essentially the same (see 
chapter on Contagion, Causes, and Nature of Morbid Process), can have 
its seat in many different organs or parts of the body, and produces, 
therefore, a great variety of morbid changes. The disease, in conse- 
quence, ver;^^ often presents a somewhat different aspect in different 
animals. In some cases the prinoipal seat of the morbid process is in 
one organ or set of organs (organs of respiration and circulation, for 
instance), and in others in entirely different parts (intestinal canal and 
organs of digestion, &c.) Death, therefore, has very often a diff'erent 
cause in different cases ; in some cases it results from a cessation of the 
functions of the heart, the lungs, &c., and in others it is in consequence 
of the inability of entirely different organs to perform their functions, 
— of the digestive apparatus, for instance. 

But few morbid chauges have ever been found entirely absent at any 
of the fifty-three jpost-mortem examinations made since August 2, and 
may, therefore, be considered as a constant occurrence. All others have 
been found absent a larger or smaller number of times. These constant 
morbid changes consist — 

1. In a more or less perfect hepatization of a larger or smaller i)ortion 
of the lungs, or a more or less extensive accumulation of blood, blood- 
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serum and exudation in the pulmonal tissue. In some cases tlie morbid 
changes (liepatization) found in the kings are so extensive as to cause 
the latter, if thrown into water, to sink like a rock, but in other cases 
the hepatization is limited to about one-sixth or one-eighth of the whole 
pulmonal tissue. In some cases, especially those in which the morbid 
changes were of a recent origin, no real hepatization, fully develoi)ed, 
had yet been effected ; the lungs were merely gorged with exudation or 
blood-serum 5 the texture was not ;^'et destroyed or seriously changed, 
but innumerable small red spots or specks, indicating incipient embolism, 
were plainly visible to the naked eye. (See photograph, Plate I, half-size 
lungs, right side of experimental lAg Ko. Yll, and iihotograph, Plate II, 
enlarged section of same lungs.) In other cases a i)art of the exudation 
had changed, organized, or become a part of the tissue, and had caused 
the latter to become more or less perfectly impermeable to air. In some 
lungs hepatization was found only in certain insulated x^laces, while in 
others the hepatization extended uninterruptedly over whole portions. 
In all these cases in which the heiiatization was very limited, it was found 
principally in the anterior lobes. In some animals (that is in those which 
had been sick for some time), old or so-called gray, more recent or brown, 
and very new or red hepatization w^ere frequently found side by side, or 
in more or less distinctly limited i)atches, showing plainly that the morbid 
changes had not been i^roduced at once, but at several intervals. In 
others, usually the upper parts of the same lungs, the exudation or blood- 
serum had been recently deposited, and was yet in a fluid condition. The 
blood-serum, examined under the nlicroscope, invariably contained, be- 
sides blood-corpuscles, numerous bacilli stiis, some moving and some with- 
out motion, and innumerable bacillus -germs, of which some had budded, 
some were budding, and others had conglomerated. (See drawing II, 
flgs. 3 and 4, and drawing III, fig. 1.) 

2. The lymphatic and mesenteric glands were found invariably more 
or less enlarged. In some cases they presented even a brownish or 
blackish color, and contained not only deleterious matter, but even efiu- 
sions of blood in suffcicient quantities to push aside the normal glandular 
tissue. Whether neoplastic formations (a proliferous grov/th of cells) 
had taken place I have not ascertained, but ha^^e not the least doubt 
that it had. Under the microscope, particles of lymph and ghmdular 
substance, taken from the interior of the lymphatic gland, i)resented, 
besides normal tissue and lymph-corpuscles, a few blood-corpuscles, 
some granular detritus, and innumerable hacilU and bacilhis-germs. (See 
drawings III and lY, figs. 5 and 3.) As lymi)hatic glands always most 
conspicuously enlarged and morbidly changed, may be mentioned the 
superficial and deep inguinal and the^axillary glands, the bronchial and 
mediastinum glands in the chest, and the mesenteric, gastric, gastro- 
epiploic, and hepatic glands in the abdominal cavity. 

3. The trachea and the bronchial tubes contained in all cases more or 
less of a frothy mucus — in some cases the bronchial tubes Avere full of 
it — which consisted, examined under the microscope, of broken-down 
epithelium- cells, and contained a large number of bacillus-germs and 
'bacilli. (See drawing III, fig. 2.) The mucous membrane of the trachea 
and of the bronchial tubes appeared to be congested, and more or less 
swelled in every case. 

4. The pulmonal and costal i)leura, the mediastinum, and the pericar- 
dium presented almost invariably some morbid changes 5 oidy in a few 
cases no visible morbid changes could be found. In some animals those 
membranes appeared to be smooth, but either the thoracic cavity or the 
pericardium, usually both, contained a smaller or larger quantity (from 
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one ounce to one pint or more) of straw-colored serum. In a great 
many cases one or more, and sometimes all, of those membranes were 
coated to some extent with plastic exudation. In several cases a more 
or less firm adhesion between costal and x>ulmonal pleura and mediasti- 
nunij between pulmonal pleura and diaphragm, or between pulmonal 
pleura and pericardium, had been effected. In a lew cases the whole 
surface of the lungs appeared more or less firmly united with the walls 
of the thorax. In one case the Avhole external surface of the heart was 
firmly, and in another one partially, coalesced with the inner surface of 
the pericardium. The pig (a fine aiiim{\l about four months old), in 
which the pericardium adhered with its whole interior surface firmly and 
inseparably to the external surface of tlie heart, had severe convulsions 
during life. It v^^as killed in my presence by a professional butcher, 
who stuck it in the usual way and severed the trunk of the carotids ; 
only a fevi drops of blood issued, but the pig died immediately. The 
other morbid changes consisted in hepatization in the lungs, enlargement 
of the lymphatic glands, and the presence of large and numerous mor- 
bid growths in the CtTcum and colon. 

o. In nearly every auimal the heart itself has been found more or less 
afi:ected in one Vv^ay or another. In some animals it was flabby and 
dilated, but in most cases it Avas more or less congested. The capillary 
vessels, especially of the auricles, were, in a large number of cases, 
gorged with blood to such an extent as to give them a brownish-black 
appearance, almost similar to gangrene. On closer inspection, however, 
it could be seen veiy plainly that the brownish-black color was caused 
exclusively by an accumulation of blood in the capillary vessels. 

6. In forty eight cases out of fifty-three, characteristic morbid changes 
have been found in the caecum and colon. The same consist in peculiar 
morbid growths or ulcerous tumors on the mucous miembranc of those 
intestines. They are of various sizes, nearly round or (sometimes) ir- 
regular in shape, more or less elevated above the surface of the mucous 
membrane, and frequently, especially the older and larger ones, dark- 
pigmented on their surface. Their size varies from that of a pin's head 
(incipient tumors or nodules) to that of a quarter of a dollar. The 
smaller ones are usually of an ocher color, and but slightly projecting 
above the surface of the mucous membrane (see photograph, Plate III), 
but the larger ones are of a grayish-black brown (see i^hotograph, Plate 
ly,) or blackish color 5 project considerably above the surface of the 
membrane, in some cases fully half an inch 5 have usually a slight con- 
cavity in the center, and frequently a plain neck or thick ijedicle. (See 
photographs, Plates Y, YI, and YIL) Under the microscope these mor- 
bid growths or excrescences appear to be composed, on their surlace, 
of a granular detritus and morbid epithelium cells, and contain innu- 
merable bacilli sitis, some of which have a very rapid motion. (See 
drawing Y, tig. 1.) The stroma of these morbid growths consists maiuly 
of a dense connective tissue. In some cases these morbid growths, es- 
pecially the smaller ones, or those of a recent origin (see photograph, 
Plate III), are situated merely on the surface of the mucous membrane, 
and are easily scraj^ed off witL^the back of the scalpel. Thus removed 
they leave behind an uneven, excoriated surface, not dissimilar to gran- 
ulation. The older and larger tumors, however, extend deeper into the 
membranes of the intestine ; they usually penetrate the mucous mem- 
brane, and extend, into the muscular coat, and even penetrate the latter, 
and extend mto the external or serous membrane. In some cases all 
three membranes of the caecum or colon have been found degenerated 
and destroyed beneath such a morbid growth, so as to show perforation 
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on the removal of the latter. The immediate surrounding of such a 
deep-seated degeneration presented some, but not very much, inflamma- 
tion. These morbid growths, usually, Avere found most developed near 
the ileo-csecal valve in the csecum, but also in larger or smaller numbers, 
and of various sizes, large and small, in all parts of the caecum and 
colon. 

7. The same, or very similar morbid growths, occurred also, though 
not so often, in other intestmes. In one case (experimental pig No, 
VII) a diffuse, decaying morbid growth coated the whole interior sur- 
face of the jejunum for a lengtii of several feet. Examined under the 
microscope it was found to consist of broken-down epithehum cells and 
a granular detritus, and contained numerous bacilli and bacillus-germs. 
(See drawing YI, fig. 1.) 

In another case one ulcerous tumor was found on the mucous mem- 
brane of the gall-bladder. In three cases the same, or at least very 
similar morbid changes, presented themselves on the mucous membrane 
of the stomach. (See photograph, Plate YIII.) In a few cases some 
ulcerous tumors were found in the duodenum, and in one case even in 
the right horn of the uterus. In a few cases similar morbid changes — 
small, knotty, tubercle-like, yeUowish, or ocher-colored excrescences of 
the size of a small pea — were found on the surface of the spleen. In 
one case similar small excrescences were also found on the external sur- 
face of the vena cava posterior. In two cases the liver was found to be 
degenerated by an hypertrophic condition of the connective tissue, a 
morbid change which may or may not constitute a product of the mor- 
bid process of swine-plague. 

8. Morbid changes in the serous membranes of the abdominal cavity. 
In some cases the peritoneum and the serous membranes of the intes- 
tines appeared to be perfectly smooth, but a larger or smaller quantity 
of straw-colored serum, from two ounces to one quart or more, was found 
in the abdominal cavity. In others, adhesions between the intestines 
and the peritoneum, between the intestiaes themselves, or with other 
organs, had been effected. More or less coalescence betweeu caecum 
and colon, between caecum and ihum, or between the convolutes of the 
colon, sometimes not separable except by means of the knife, presented 
itself in almost every case, in which the ulcerous tumors or morbid 
growths in the caecum and colon were extensive, large, and sufficiently 
deep-seated to affect the serous membrane. 

9. The contents of the gall-bladder in a large number of cases were 
found to consist of a semi-solid, granular, and dirty brownish-colored 
substance. In most of those cases, however, the ductus choledochus 
appeared to be thickened, and its membranes swelled ; and so it may 
be that the semi-solid condition of the bile was due, to some extent, to 
the partially or totally obstructed passage. 

10. In one case a morbid enlargement or hypertrophy of the pancreas 
presented itself, and slight changes (congestion) were found in a few 
cases in the kidneys. 

11. Morbid changes, similar in every respect to those occurring on the 
mucous membrane of the caecum and %olon, presented themselves in 
two cases on the conjunctiva, or mucous membrane of the eye. But as 
the conjunctiva is exposed more or less to the influence of the atmosphere, 
the morbid growth was not projecting in the same way as in the caecum 
and colon above the surface of the membrane j the decay was more com- 
plete, and, perhaps, more rapid, so that instead of an excessive growth 
loss of tissue could be noticed. In both cases the eyes themselves , 
appeared congested, and the animals seemed to be perfectly bhnd. 
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12. In one case the gums of the lower jaw presented similar changes, 
but in these, too, considerable loss of tissue had taken place. The mor- 
Did process extended into the lower jaw-bone, and enough of it had been 
decayed and destroyed to expose the roots of the incisors, and to cause 
some of them to drop out. 

13. Morbid changes, ulceration, and decay have been observed twice 
in one of the spermatic chords of pigs which had been castrated a short 
time before the disease was contracted. In both pigs an abscess was 
found in the scrotum, the only instance in which real matter or pus 
was observed. 

14. In nearly all those hogs and pigs which had been ringed to pre- 
vent them from rooting, the parts thus wounded presented more or less 
decay, in about a dozen cases to such an extent as to cause a formation 
of large holes directly from the superior surface of the nose into the nasal 
(^avities. These holes presented very ragged or corroded borders, coated 
with a dirty -yellowish detritus, and were, in several iu stances, suffi- 
ciently large to enable the animals to breathe through, instead of through 
the nostrils. 

15. Morbid changes in the skin, but of a different character, were 
found to be of frequent occurrence. In three or four cases numerous 
small morbid growths (eruptions) extending but slightly into the cutis, 
but causing a complete degeneration of the epidermis, and leaving be- 
hind, if removed, an uneven, raw, or excoriated surface, in appearance 
not unlike granulation, were found on the comparatively jSine skin on 
the lower surface of the body, between the legs and behind the ears. 
In two other cases whole pieces of degenerated and decayed skin had 
sloughed oH* and fallen out. The corroded borders and the bottom of 
the ulcers, thus produced, were coated with a dirty-yellowish looking 
granular detritus. 

In a great many cases, that is, in nearly half of the whole number 
examined, red or purple spots and patches, and even continuous or con- 
fluent redness, of a puri)le hue, presented themselves in the skin on the 
lower surface of the body, between the legs, behind the ears, &c. At the 
autopsy the skin and the subcutaneous tissue appeared to be congested, 
the capillary vessels were gorged with blood, and more or less exuda- 
tion and smaU extravasations of blood were found to have taken place. 
In one case a large piece of skin on the lower surface of the body was 
mortified. 

IC. In two cases quite extensive extravasations of blood presented 
themselves in the mucous membrane of the stomach and intestines. 

17. The blood presented some quantitative and qualitative changes in 
every case. Its quantity appeared to be diminished in every animal, 
in some cases to such an extent that not more than, say, four or five 
ounces could have been collected if the animal had been killed by bleed- 
ing. Still, the actual want of blood was never as great as it appeared 
to be, because a considerable quantity was locked up in the tissues, 
especially in the lungs, and had become stagnant in the capillary ves 
sels. The blood was dark-colored in all cases in which death had been 
caused by extensive morbid cjianges in the lungs, or in which, on ac- 
count of those changes, respiration had been very imperfect; but it 
presented a normal color, and was perhaps a little lighter colored and 
thinner or more watery than in a healthy hog, in all cases in which 
death had been caused by other morbid changes, or in which the affec- 
tion of the lungs was comparatively unimportant. It invariably coag- 
ulated as soon as it became exposed to the influence of the atmosphere, 
to a loose and spongy clot, containing a considerable quantity of serum. 
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Hence, it must be supposed that it was ricli in fibrinogen, but probably 
poor in fibrin, a condition due, unquestionably, to the fact that during 
the disease the process of waste had been largely in excess of that ol 
repair. 

Under the microscope the blood-corpuscles of fresh blood appeared 
sometimes nearly all normal or round, and sometimes more or less angu- 
lar and star-shaped, but after a while they all became more or less an- 
gular and of an irregular shape, and showed more or less tendency to 
congregate in rows and clusters. The fresh blood contained numerous 
bacillus-germs, many of them simple, small, round bodies, some in pro- 
cess of budding, others budded or double, and still others congregated 
into., apparently, viscous clusters. (See drawing II, fig. 1 • drawing lY, 
fig. 4; drawing YII, figs. 1 and 4; drawings YIII, IX, and X, fig. 1.) 
In a few cases fully developed baeilli suis were found in the fresh blood, 
but they were, comparatively, few in number. In blood which had been 
kept twenty-four hours or longer in well-closed vials, bacilli were always 
more numerous, and sometimes were found in large numbers. As soon, 
however, as putrefaction or decomposition had set in, the bacilli disap- 
peared. White blood-corpuscles, a few in number, were found only in 
three or four cases. 

18. A microscopic examination of the blood-serum or exudations, 
deposited in the pulmonal tissue, invariably revealed, besides some 
angular red blood-corpnscles, an immense number of bacilli suis, and of 
baciUus-gems in all stages of development, single, budding, budded, 
or double, and congregated into clusters. (See drawing III, fig. 1, and 
drawing TI, figs. 3 and 4.) 

That every oiie of these morbid changes does not occur in one and the 

§ame animal, and that sometimes some and sometimes others are more 
eveloped and constitute the immediate cause of death, has already 
been indicated, and does not need any further exi^lanation. To convey, 
however, a clearer idea of the morbid features and changes presented 
after death, I will copy from my notes the result of the post-mortem 
examinations of a few of my experimental pigs. Of pigs Nos. 5 and 6 
the symptoms, observed during life, have already been noted. 

Fost-mortem examination of pig Wo, 5. — On opening the chest, the ribs, 
usually tough in a young animal, broke very easily, and seemed to be 
deficient in organic substances. iTo serum in the chest; pulmonal pleura 
rough, partially coated with plastic exudation; lower half of both lobes 
of lungs hepatized; no serum in the pericardium, but apex of heart 
firmly coalesced with the inner suiface of the pericardium; thick, white, 
and frothy mucus, but no strongili paradoxi in trachea and bronchial 
tubes. Caecum and colon firmly agglutinated to each other with their 
external surfaces ; adhesion separable only by means of the knife, l^u- 
merous large and small ulcerous tumors or morbid growths in both 
ccecum and colon. (See photograph, Plate Y, which shows the csecum, 
and Plate YI, which shows the colon, natural size of pig IS'o. 5.) Lym- 
phatic and mesenteric glands enlargexi. Ulcerous decay in mucous 
membrane of the stomach. (See photograph, Plate YIII, which presents 
the interior surface of the stomach of pig No. 5, natural size.) Besides 
those essential changes mentioned, one large nematoid was found in the 
ductus choledochus, extending from the duodenum through the chole- 
doclms and the gall-bladder into an hepatic duct. Another worm of 
the same kind was found in the caecum. 

Autopsy of pig No, 6. — An abscess in right side of the scrotum, 
about seven-eighths ojf an inch in diameter, and connected with ulcera- 
tion in right spermatic chord. Inguinal and axillary lymphatic glands 
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considerably enlarged. One-fourtli of right and one-fiftli of left lobe 
of lungs liepatized; the rest gorged with blood-serum or exudation. 
Ciecuin and colon agglutinated to each other; csecum also adhering to 
peritoneum. Mesenteric glands very much enlarged; right spermatic 
chord ulcerated. (Pig had been castrated a few weeks before it con- 
tracted the disease.) Extensive morbid growth, in process of decay, in 
caecum, and also a largo number in colon. Some exudation on lower 
surface of spleen. Ulcerous decay In mucous membrane of anterior 
XDortion of stomach, and wine-colored infiltration and extravasations of 
blood in mucous membrane of pyloric i^ortion of same intestine. 

Autopsy of pig B, — Some redness between hind legs and on lower sur- 
face of the body; greenish mucus oozing from the nose; axillaxy and 
inguinal glands very much enlarged ; ribs deficient in organic substances, 
at any rate very brittle; both lungs Si^otted all over, indicating plainly 
• capillary embolism in early stage of development ; liepatization limited, 
iust commencing ; lymphatic glands in cliest very much enlarged ; the 
heart, but especially the auricles, very much congested ; auricles almost 
black ; small quantity of straw-colored serum (not exceeding two ounces) 
in thoracic cavity, and still less in pericardium. In the abdominal cav- 
ity mucous membrane of anterior part of stomach wine-colored; some 
diffuse morbid growth, in process of decay, in posterior (pyloric) portion 
of same membrane. !N'o food whatever in stomach and intestines ; bile 
thickened, semi- solid ; no ulceration nor any morbid growth whatever 
in csecum, colon, or any other intestine. 

Results of post-mortem examination of experimental pig JSfo. VI. — Decay- 
ing blotches or nodules of the size of a five-cent i)iece and smaller on 
skin of lower surface of body and between the legs ; right spermatic 
chord ulcerated, and an abscess the size of a hen's egg in right side of 
scrotum. Internally all lymphatic and mesenteric glands enlarged; 
anterior portion of both lungs everywhere, with their whole external 
surface, and posterior i)ortion at some places adhering (coalesced) to the 
costal pleura ; numerous smaller and larger embolic tubercles, present- 
ing the appearance of incipient abscesses, in anterior jjortion of both 
lobes of the lungs, but more numerous and more developed in right lobe 
than in the left ; remainder — posterior i3arts of both lobes — gorged with 
exudation ; small quantity of straw-colored serum in the chest and in 
the i^ericardium. In abdominal cavity, liver rather hard (sclerotic), its 
connective tissue apparently hypertrophied. One small tape-worm, not 
over one and a half inches long, in jejunum, and numerous small, incip- 
ient morbid groAvths or ocher-colored decaying nodules in csecum. (See 
photograph, Plate III.) No other morbid changes. 

Besides these numerous morbid changes, which must be looked upon 
as products of the morbid process of SYvine-plague, some species of en- 
tozoa, a few of Avhich have already been mentioned, have occasionally 
been met with ; but as their presence is jnerely accidental, that is, has 
nothing whatever to do with the disease in question, a brief mention of 
this occurrence will bo sufficient. Strongylus paradoxus has been found 
in small numbers in the bronchial tubes of a few pigs in one herd only — 
Mr. Bassett's. Trichocephalus crenatus (whip-worm) has been found in 
small numbers in the blind end of the caecum of four animals, belonging 
to two different herds. A small tape-worm was once found in the 
jejunum, as has been stated, and a few other entozoa (nematoids) were 
found in four or five instances in the choledochus, gall-bladder, and 
hepatic ducts (in one case as many as twelve worms), and twice in other 
intestines. 

What I have so far related was comparatively easily ascertained. No- 
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merous examinations of diseased animals^ frequent visits to affected herds, 
and Mtj-three post-mortem examinations revealed the facts, and all that 
was necessary was to observe and take notes. But the principal object 
of the investigation was to devise means to prevent the immense losses 
caused every year by that most fatal disease, swine-plague. (I have 
adopted that name, because the disease, if anything, is a real plague ; 
and the name is sufficiently comprehensive to cover the whole morbid 
process, and so simple that I have no doubt it will soon supercede, even 
among farmers, that very improper name of hog cholera.) 

To devise such means, a more reliable basis than a mere knowledge 
of the various features of the disease had to be gained. The real nature 
of the morbid process, and the true cause.or causes, had to be ascertained. 
Above all, it had to be decided as to whether swine-plague is a con- 
tagious disease or not; and if contagious, the means by which the 
contagion is conveyed from one place and irom one animal to anotheirj 
the manner in which it enters the animal organism, and, if possible, 
the nature of the same. This could not be done by simply visiting 
diseased herds and examining sick and dead animals ; it was necessary 
to make experiments and to observe and to record the results. TMs 
I have done, and before I proceed any further it may be best to give, 
first, a condensed account of the experiments which I have made for 
the purpose of settling those points, so as to give others an opportu- 
nity to form an opinion as to the correctness of the conclusions I have 
arrived at. I will mention again, that in making those experiments, 
in noting the results, and in making the necessary and very numerous 
microscopical examinations, I have been ably assisted by my friends, 
Dr. F. W. Prentice and Prof. T. J. Burrill, of the Illinois Industrial 
University. I commenced those experiments after I had gained con- 
siderable information as to the various features of the disease during 
life and after death, and as to the conditions and surroundings under 
which the same makes its appearance. The first series of experiments 
has been made for the purpose of settling the question as to the con- 
tagiousness or non-contagiousness of S wine-Plague. This was the more 
necessary from the fact that those who had suffered severe losses were 
decidedly divided on that question. 

FIRST SERIES OF EXPERIMENTS. 

After encountering considerable difficulty in finding indubitably healthy 
pigs, belonging to a perfectly healthy herd, which had never been in con- 
tact with diseased animals, I succeeded finally, on the 20th of August, in 
buying of Mr. Harris, south of Champaign, three Berkshire sow pigs 
about three and a half months' old, perfectly healthy, and without any 
lesions whatever. I designated them as pigs Kos. 1, 2, and 3. Dr. 
Prentice, at the same time, li^d the kindness of placinf>' at my disposi- 
tion two box-staUs in his veterinary hospital, a new building which had 
never been entered by any hog or pig. About one hundred and fifty 
yards east of the veterinary hospital building, on a piece of ground 
never trodden by hogs, as far as known, I built of new lumber a pen 
eight feet square. This pen I designated pen I^o. 1, and the box-stalls, 
which are twelve feet square, as pens Kos. 2 and 3 respectively. Pig 
ISTo. 1 was put in pen]N"o. 1, and pigs ISTos. 2 and 3 together in pen No. 2. 

It may be well to state here that pen No. 1 having no floor, but rest- 
ing on the ground, was moved to another place (each time its own ^7idth) 
every other day, usually at noon, in order to i^reserve cleanliness, and 
peuLi Nos. 2 and 3 were cleaned and swept once a day, except where 
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fetated otherwise in the following pages. The food of all experimental 
pigs was the same, and consisted of com in the ear, and occasionally a 
little green clover and purslane at noon or in the evening. The water 
for drinking was drawn three times a day from a well. 

Account of pig iVb. 1.— On August 21 I procured from Mr. Bassett, four miles north 
of Champaign, a diseased Chester White pig, four months old (pig No. 4), which I 
put with pig No. 1 in pen No. 1. This diseased pig, which arrived at 10.30 o'clock 
a. m., exhibited plain and unmistakable symptoms of swine-plague.; its temperature 
was 106^° F.^ and its skin, on lower surface of the body, between the legs, &c., was 
considerably reddened. The temperature of pig No. 1, which objected to being ex- 
amined and struggled hard, was 104^^ F. 

August 22.— Pig No. 1 all right ; has vigorous appetite. Pig No. 4 at 8 o'clock a. m. 
very sick; has a peculiar, short, abrupt cough; at 1 o'clock p. m., dead. 

Post-mortem examination. — Capillary redness in the skin on lower surface of body and 
between the legs ; considerable enlargement of lymphatic glands ; more than two- 
thirds of the lungs hepatized and gorged with blood-serum ; some straw-colored serum 
in thoracic cavity and pericardium ; and morbid growths in process of decay (ulcerous 
tumors) in caicum and colon. 

Eeceived at 1 o'clock p. m. three more pigs, each about three months old (cross of 
Berkshire and scrub), of Mr. Schumacher, a butcher in Champaign, who had bought 
the same of a farmer ten miles southeast of Champaign. I designated the same as pigs 
Nos. 5, 6, and 7. Pigs Nos. 5 and 6 appeared to be perfectly healthy, and w^re put 
together in pen No. o. Pig No. 7 was apparently indisposed ; it had been transported 
ten miles, crowded together with twenty others, most of them larger and older, and 
exposed for several hours to the burning rays of the sun, in an open farm-wagon, on 
a very hot day. It was panting for breath, and showed symptoms of congestion of 
the lungs. It was put in pen No. 1 with pig No. 1, before dead pig No. 4 had been 
removed. 

August 23. — Pig No. 1 perfectly healthly. Pig No. 7 very sick ; breathes ninety-two 
times per minute ; shows plain symptoms of pleurites ; has no appetite, but is atten- 
tive and moves qi^ickly when disturbed. It died at 8 o'clock p. m. Post-mortem 
examination revealed pleurites and pericarditis; the whole surface of the lungs was 
loosely agglutinated to costal pleura, and the substance of the same was gorged with 
exudation. No other morUd changes whatever. Whether this was a case of swine-plague 
or not, 1 leave to my readers to decide for themselves. I am decidedly of the opinion 
it was not, because none of the other twenty pigs, except Nos. 5 and 6 (see account 
of them) have, up to date,, contracted the disease, as I have learned from a reliable 
source. It is true two other pigs of the same lot showed some indisposition on the 
24th, 25th, and 26th days of August, but were all right again the next day, and are 
healthy yet. 

August 24. — Pig No. 1 perfectly healthy; vigorous appetite. 
August 25 to 27: — No change. 

August 2^. — Weather very hot and sultry; in afternoon severe thunder-storm and 
rain, which elfected a sudden cooling of the atmosphere. Pig No. 1 in perfect health. 

August 29. — Pig No. 1 coughed once ; being exposed in an open pen to the changes 
of weather and temperature, it has possibly taken cold. 

August '^0. — Pig No. 1 perfectly healthy ; is very lively, and has vigorous appetite. 

August 31 to September 4. — The same. 

September 4. — The same. At 6.30 o'clock p. m., diseased experimental pig No. 2 (see 
account of the same further down) was put in pen No. 1 with pig No. 1. 

September 5. — Pig No. 1 perfectly healthy. Pig No. 2 eats nothing; shows plain 
symptoms of pneumonia. 

September 6. — Pig No. 1 perfectly healthy. Pig No. 2 died at 6 o'clock p. m. (For 
post-mortem examination, which was made immediately, see account of i:>ig No. 2.) 

September 7. — Pig No. 1 perfectly healthy, and has remained so up to date. Has 
always iirst-rate appetite, has never refused a meal, and is to-day a strong, vigorous, 
and thriviug pig. (Made use of the same for another experiment on November 13. ) 

2. Account of pigs Nos. 2 and 3. — August 21. — Both pigs are perfectly healthy; have 
good appetite, and are active and lively. 

August 22. — Both pigs perfectly healthy. Inoculated both in right ear at 1.30 o'clock 
p. m. with blood-serum irom the lungs of pig No. 4, which had died at 1 o'clock p. m. 
The operation was performed by means of a small inoculation-needle, made for the 
purpose of inoculating sheep with the virus of sheep-pox. Each pig received two 
slight punctures on the external surface of the ear ; the serum inoculated was less than 
one-fourth of a drop per animal. The blood-serum used was of a faint reddish color, 
and almost limpid. Examined under the microscope it contained a few red blood-cor 
puscles, numerous bacillus-germs, and some developed bacilli- siiis. 

August 23. — Pigs Nos. 2 and 3 perfeclly healthy. No visible reaction. 

August 24, — Both pigs perfectly healthy ; have very good appetite. 
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August 25 and 26. — "No change. 

August 27. — Pig No 2 appears to Ibe sliglitly indisi^osed. Pig No. 3 apparently 
healthy. 

August 28. — Both seem to be healthy ; eat well. 

August 29. — Pig No. 2 not quite as lively as a healthy pig; does not seem to have 
very good aj^petite. Pig No 3 shows no symptons of disease. Temperature of pig No. 
2j 105.4° F.^ and of No. 3, 104^° F. Both i>igs struggled very much while being ex- 
amined. 

August 30. — Pig No. 2 not very lively, and shows a tendency to lie down ; does not 
eat as well as formerly ; temj)erature, 104:^° F. At feeding time in the evening it did 
not arise, nor did it seem to care for its food. Pig No. 3 apparently all right. 

August 31. — Pig No. 2 shows plain symptoms of sickness ; arches its back, and moves 
with short undecided steps. Pig No. 3 appears to be less lively. 

September 1. — Both pigs, Nos. 2 and 3, show plain symptoms of swine-plague. 

September 2. — Pig No. 3 seems to be worse than pi^ No. 2. In afternoon the eyes of 
pig No. 3 appeared congested, and the conjunctiva infiltrated with blood. Appetite 
of both animals rather poor. Both are thirsty. 

September 3. — Pigs Nos. 2 and 3 do not eat anything ; are evidently very sick ; show^ 
great indifference to surroundings, and do not like to come out of their corner. Both 
are very weak, and look as if they suffer from pressure upon the brain. 

Septertiber 4. — Pigs Nos. 2 and 3 have not touched any food j they huddle together in 
their comer, lie down, and will not get up unless compelled to do so. Both show in- 
creasing muscular weakness and emaciation. At 6.30 o'clock j). m. pig No. 2 was 
removed to pen No. 1. (See account of pig No. 1.) 

September — Pig No. 2 (now in pen No. 1) eats nothing; has plain symptoms of 
pneumonia. Pig No. 3 (in pen No. 2) is getting very weak; at 7 o'clock p. m. is 
lying flat, and in a dying condition. 

September (J. — Pig No. 2 (in pen No. 1) very sick. Pig No. 3 (in pen No. 2) dead in 
the morning, with well-marked rigor mortis. 

Post-mortem examination. — Skin normal; lymphatic glands enlarged; left lobe of 
lungs partially hepatized ; right lobe the same, but hepatization more extensive ; no 
serum in thoracic cavity ; about two drachms in pericardium ; heart normal ; spleen 
enlarged ; partially coalesced with peritoneum of abdominal wall, which shows traces 
of inliammation ; some small ulcerous tumors on surface of spleen, and adhesion be- 
tween the latter and the colon ; mesenteric glands considerably enlarged ; morbid 
growths or ulcerous tumors, and a few worms (tricJiocephalus crenatus), the latter 
partially embedded in the smaller ciccal mucous membrane in cjecum ; blood extrav- 
asations, and capillary congestion in mucous membrane of c£ecum, colon, ilium, and 
stomach ; liver somewhat enlarged ; kidneys normal. The blood, examined under the 
microscox)e, contained, besides red blood-corpuscles with ragged, irregular or star- 
shaped outlines, a few white blood-corpuscles (from one to five in the field), numerous 
bacillus-germs in various stages of develoj)ment, and a few developed bacilli suis. 

Pig No. 2 died a,t 6 o'clock p. m. (See account of pig No. 1.) 

Post-mortem examination. — Skin normal ; lungs partially hepatized ; hepatization 
most marked in anterior lobes ; small quantity of serum in pericardiiim ; liver enlarged ; 
one nematoid in choledochus ; abdominal cavity free from serum ; ecchymoses on the 
external surface of colon and crecum; capillary hyperaemia and swelling in caecal 
mucous membrane ; several small ulcerous tumors in csecum, especially near the ilio- 
caecal valve ; swelling, capillary congestion, and extravasations of biocd in mucous 
membrane of colon and ilium ; kidneys normal ; bladder empty ; mucous membrane 
of stomach similar in appearance to that of caicum, colon, and ilium. 

Account of pigs iVbs. 5 and 6. — Pigs Nos. 5 and 6, which arrived, as has been stated 
before, August 22, at 1 o'clock p. m., were put in pen No. 3, and at 1.30 o'clock p. m. 
the colon, the heart, and a piece of the diseased lungs of pig No. 4 were given to them. 
They, however, touched neither colon, heart, nor jnece of lung. 

August 23. — Both pigs, Nos. 5 and 6, in good health, and eat their food greedily, but 
have not touched the colon, heart, and piece of lung. The colon, having become very 
putrid, had to be removed ; heart and piece of lung were thrown into the feed-trough. 

August 24. — Both pigs healthy. Heart and piece of limg have disappeared, but 
whether they have been consumed by the pigs or by rats I am not abJe to decide. 

August 25. — Both pigs healthy ; have good appetite, and eat greedily. 

August 26 and 27. — The same. 

August 28. — The same. August 28th was a ver^^ hot day, but a severe thunder-storm 
in the afternoon effected a sudden cooling of the atmospliere. 

August 29. — Both pigs, Nos. 5 and 6, seem to have a slight catarrah, probably in 
consequence of the sudden reduction of temperature and change of weather. Both 
cough some. 

August 30. — Both pigs, to all appearances, all right, except that occasionally a slight 
cough can be heard. Both have lirst-rate appetites. 
August 31. — Both pigs apparently in perfect health ; appetite good. 
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September 1. — Both pigs all right. 
September 2. — The same. 

September 3. — The same. Pig No. 5 coughed once or twice, but has excellent 
appetite. 

September 4. — Pig No. 5 coughs again a few times, but is lively, and has very good 
appetite. No. 6 is all right in every respect. 
September 5. — Both pigs all right. 

September 6. — Both pigs have good appetite^ arc very lively, and seem to enjoy good 
health. At 10. SO o'clock a. m., the entire stomach, cut up into five pieces, the caecum, 
and the spleen of pig No. 3 were given to them, and consumed immediately in the 
presence of Dr. Prentice. 

September 7. —Both pigs, Nos. 5 and 6, have very good appetite. No. 5 has a slight 
cough, and a slight accumulation df mucus in the inner canthi of the eyes. (For fur- 
ther particulars see the accounts given of pigs Nos. 5 and 6 in the chapter on Symp- 
toms and Morbid Changes. ) 

Having thus ascertained by experiments, just related, that swine- 
plague is infectious, and can be communicated by inoculation, and also 
through the digestive canal by a consumption of morbid tissues, I con- 
sidered it to be of great importance to ascertain, if i)ossible, the "nature 
of the infectious principle; that is, to decide by experiments whether it 
consists in something corporeal, endowed with life and power of propa- 
gation, or in some invisible chemical agency or mysterious fluid, per- 
meating, as has been supposed, the whole animal organism, and con- 
tained in, or clinging to, all those substances which possess infectious 
properties, or constitute the bearers or vehicles of the contagion. As 
all microscopical examinations of the blood, morbid tissues, and morbid 
products of forty -two animals, which had been affected with swine- 
plague and had died of that disease or been killed by bleeding, and 
repeated microscopical examinations of the excretions (urine and excre- 
ments) of diseased animals, have revealed in every case the presence of 
numerous bacillus-germs (micrococci of HalJier) and developed hacilU 
suis, I deemed it necessary to ascertain first, if possible, the relation 
which these exti^mely small microscoi^ic bodies may have to the mor- 
bid i)rocess and to the infectious principle- For that purpose I com- 
menced another series of experiments, and bought again, on September 
24th, three very nice, perfectly healthy pigs, each a little over three 
months old, of Mr. Burton, residing four miles southeast of Champaign. 
I designated one of them, a nearly full-bred Berkshire barrow, as pig 
another one, a Poland-China sow, as pig B ; and the third one, also a 
Poland-China sow, as pig C. 

Account of pigs A, i>, and C. — The same arrived at 10 o'clock a. m. Pig A was put 
in i)en No. 1 with jjig No. 1 ; pig B in pen No. 3 with pig No. 6; and pig C by itself in 
the thoroughly cleansed and disinfected pen No. 2, formerly occupied by pigs Nos. 2 
and 3. Pen No. 2 had heen clean and emj^ty since September 6th, and was again dis- 
infected with carbolic acid before pig C was put in, 

September 2v). — All three pigs, A, B, and C, perfectly healthy. 

September 26. — All three pigs perfectly healthy j have good appetite. 

September 27. — The same ; inoculated pig C with cultivated bacilli and bacillus- 
germs. On September 23d, Professor Burrill charged two drachms of fresh cow-milk 
with a mere speck, smaller than a pin's head, of a decaying morbid growth, or ulcer- 
ous tumor of the caecum of pig No. 5, and kept the vial well closed, at a temperature 
of 92° F. On the evening of September 26th the milk was examined linder the mi- 
croscope, and was found to contain numerous baciUi suds and bacillus-germs (see draw- 
ing III, Figs. 3 and 4), the same as found in the blood-serum, or exudation of diseased 
lungs, and in the decaying substance of the intestinal morbid growths. The inocula- 
tion with this milk was executed in the same way as the inoculations of pigs Nos. 2 
and 3 ; punctures were made on the external surface of the left ear. 

September 28. — All three pigs perfectly healthy. The inoculation-punctures on the 
ear of C slightly swelled. 

September 29.— Pigs A, B, and C, all right. 

September 30, and October 1. — ^AIJ: three pigs perfectly healthy ; no symptoms of dis* 
ease. 
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October 2. — Pig A perfectly healthy ; pig B shows symptom^ of sickness, sneezes, has 
eruption on the ears, diminished appetite, and is not as lively as formerly . As a full 
account of pig B has already been given in the chapter on symptoms and morbid 
changes, it will not be necessary to repeat what has been said there, and pig B may be 
dropped. Pig C apparently all right in the morning. At noon, pig C, too, commences 
to sneeze ; sneezes a good deal, and shivers like a man suffering from ague, but has 
good appetite. 

October 3. — Pig A perfectly healthy. Pig C shows slightly diminished appetite and 
other plain symptoms of indisposition ; is less lively, and has a tendency to lie down ; 
the sneezing continues. 

October 4. — ^Pig A in first-rate health. Pig C a little more lively; has fair appetite, 
but is not as greedy as formerly. 

October 5. — Pig A in fine condition, and all right in every respect. Pig C shivers, 
and sneezes again a good deal, but does not show any other perceptible symptoms of 
disease, except some eruptions behind the ears, and on the external surface of the 
same. 

October 6. — Pig A all right in every respect. Pig C about the same as preceding day. 

October 7. — ^Pig A perfectly healthy. Pig C has good appetite, and with the excep- 
tion of its coat of hair beiag a little rougher than usual, does not show any plain 
symptoms of disease. 

Made two post-mortem examinations of pigs which had died of swine-plague at Mr. 
Hossack's place, five miles southwest of Champaign. In the evening I examined 
microscopically the blood-serum or exudations of the diseased lungs of one of Mr. Hos- 
sack's pigs, and found normal red blood-corpuscles, numerous baciUus-germs in all 
stages of development — single, budding, budded or double, and aggregated into clus- 
ters — and some developed bacilli suis. 

October 8. Pig A all right. Pig C shivering again. In the forenoon I filtered some 
of the blood-serum of the diseased lungs of Mr. Hossack's pig through eight filters — 
the very finest used in the chemical laboratory of the 1. 1. University — for the puj?pose 
of freeing the serum from the bacilli and bacillus-germs ; but notwithstanding that I 
have taken all possible precautions, the filtrate, which was almost limpid, stiE con- 
tained, as examined under the microscope, a great many baciUus-germs. I preserved 
it in a vial with a tight-fitting ground-glass stop. 

October 9. — Pig A healthy. Pig C has fair appetite, but is not greedy. I filtrated 
the filtrate once more through two filters, and obtained a limpid fluid, which, how- 
ever, at a microscopic examination, was found to still contain some bacillus-germs. 
Preserved the filtrate again in a clean vial, with a perfectly-fitting ground-glass stop. 

October 10. — ^Pig A healthy. Pig C eats its food, but is rather slow at it. 

October 11. Pi^ A healthy. Pig C about the same as on preceding day. 

October 12. — Pig A healthy ; pig C, no perceptible change. 

October 13. — Pig A all right in every respect ; pig C does not show any plain symp- 
toms of disease in the morrring, but is sneezing again in the evening. 

October 14. — Pig A in perfect health ; pig C sneezes a good deal, but has fair appetite. 
Took up again the filtrated blood-serum, and finding, on examination under the 
microscope, that the bacillus-germs had changed to bacilli (see drawing XI, figs. 1 and 
2), I filtrated the same again through four papers. Dr. Prentice and myself examined 
the filtrate obtained under the microscope (850 diameters), and neither of us being 
able to discover any bacillus-germs, I inoculated pig A on the left ear with the filtrate 
in the same manner in which the other pigs had been inoculated. Made two punct- 
ures, but used a needle a trifle larger than the one used before. 

October 15. — Pig A all right ; no reaction whatever. Pig C sneezing, but fair appe- 
tite. 

October 16. — Pig A perfectly healthj^, and has remained so up to date (November 11th). 
It has never refused a meal, and has been always very active and lively. " It is now a 
very fine pig and in a first-rate condition. (Made use of the same for another experi- 
ment on November 13. ) Pig C shows plain symptoms of disease ; its appetite is poor, 
and some emaciation has gradually taken place ; at least C has not improved like A, 
and weighs about half as much as the latter, notwithstanding A is in an open pen, ex- 
posed to the inclemencies of the weather, and C in a good, new building, with a shin- 
gled roof, in which it is amply protected against the changes of the weather. 

October 17. — Pig C rather poor appetite; breathing a Uttle accelerated, and coat of 
hair somewhat rough and staring. 

October 18. — Pig C exhibits plain symptoms of swine-plague ; its breathing is accel- 
erated ; it sneezes a good deal, and its appetite is poor. Eats some in the evening. 

October 19. — Pig C improving ; has better appetite. 

October 20 and 21. — Pig C much improved ; eats its food again, but is not greedy. 
October 22. — Pig C is lively again, and eats well — at any rate, seems to care more for 
its food. The sores on the ears are healing and disappearing. 

October 23. — Pig C must be considered as fully recovered from its slight attack. 
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Up to date pig C has presented tlie appearance of a perfectly healthy 
pig. Its ears have healed, and are now (^j'ovember 11th) perfectly smooth. 
It is lively a-nd greedy for its food, but has grown very little, and weighs 
to-day about half as much as pig A. It can be seen very plainly that 
pig 0 has been sick. When I received A, E, and 0, A was slightly the 
best pig. B came next, and O was the smallest, but the difference was 
only a trifling one. 

The experiments just related show that the bacilli and their germs 
must have a causal connection with the morbid process of swine-plague, 
because an inoculation with bacilli and baciUus-germs, cultivated in such 
an innocent and harmless fluid as milk, produced the disease, while an 
inoculation with blood-serum from diseased lungs — a highly infectious 
fluid, if not deprived of its bacilli and bacillus-germs — remained without 
the slightest effect after it had been freed from its bacilli and bacillus- 
germs. I know very well that the result obtained can hardly be consid- 
ered as conclusive, and that some more experiments of the same kind are 
needed to confirm the conclusions arrived at. 

5. THE CONTAGION, THE CAUSES, AND THE NATUEE OF THE MORBID 

PROCESS. 

That swine-plague is an infectious disease, which can be communi- 
cated to heathy animals, has been demonstrated by my experiments. 
It has farther been proven that an exceedingly small quantity of an 
infectious or contagious substance (blood-serum or exudation, for in- 
stance) if inoculated, or directly absorbed by the vascular system, is 
sufficient to produce the disease. It has also been proven that morbid 
tissues and morbid products, if consumed by healthy pigs, will cause 
them to become affected with the plague. Consequently, two ways of 
infection have been ascertained with certainty. Further, if the results 
of the post-mortem examinations are inquired into more closely, it will 
be found that the principal morbid changes have occurred in the digest- 
ive canal, but especially in the caecum and colon, in all those cases in 
which the disease had been communicated by way of the digestive ap- 
paratus ; and that, on the other hand, the principal seat of the morbid 
process has been in the organs of respiration and circulation, or in the 
organs situated in the thorax if the contagion had been inoculated or 
been introduced into the system through wounds and absorbed by the 
veins and lymphatics. 

Whether an inhalation of the contagious or infectious principle into 
the respiratory passage or into the lungs is sufficient to produce the 
disease is doubtful. One pig (pig ^To. 1), an animal free from any lesions 
or wounds whatever, has been exposed twice and has not contracted 
the disease ; but while exposed and immediately after its pen was moved 
once a day, and as the pen was thus kept clean, and as dry earth is a 
good disinfectant, it must be supposed that the animal was never obliged 
to consume the contagious principle clinging to the excrements of the 
diseased animals, neither with its food nor with its water for drinking. 
Its trough was cleaned three times a day, and always before fresh water 
was poured in. Pig B, however, was exposed only once, by being kept 
together with pig No. 6, and contracted the disease in due time. But 
the conditions were entirely different. Pen !N^o. 3, in which both pigs 
were kept, contains a wooden floor; pig B was put in soon after pig l^o. 
5 had died, and the pen, otherwise always cleaned once a day, had been 
left dirty (uncleaned) on purpose. So it happened that the ears of corn, 
thrown on the floor for food, became soiled, though perhaps only slightly, 
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with the dung and the urine of dead pig Ko. 5 and diseased pig l^o, 6. 
Further, both pigs (B and 'No, 6) tramped through the excrements and 
soiled their feet, and, as pigs will do, went with their dirty feet into the 
trough which contained the water for drinking. So it is but fair to suppose 
that pig B contracted the disease, not by inhaling the contagion, but by 
consuming the same with its food and water for drinking. Hence I have 
come to the conclusion that swine-plague is probably not communicated 
through the lungs by an inhalation of the atmosphere surrounding the 
diseased animals or by simple contact, but that, in order to effect a com- 
munication of the disease, the contagion or infectious principle must be 
introduced directly into a wound within the reach of the veins and lym- 
phatics, or be taken up by the digestive apparatus. This conclusion of 
mine has been corroborated by several facts, some of which I had an 
opportunity to observe myself, and some of which have been related to 
me by reliable persons. To mention a few will suffice ; Mr. Henry Yothy, 
who lives four miles north of Urbana, informed me that his neighbor, 
Mr. Stickgrath, who lives only one hundred yards south of him, lost 
every hog but one on his place; that he, Yothy, had nineteen head of 
swine shut up in a yard, and has not lost a single animal, notwithstand- 
ing Stickgrath's diseased animals have been running at large, have 
tramped all around Yothy's pens, and come every day close to the 
fence; but that his, Yothy^s, hogs have no lesions or wounds whatever, 
and having remained separated from Stickgrath's hogs by a fence, had 
no opportunity to consume food or water soiled with the excrements or 
urine of the latter, and to become infected ii that way. 

Mr. L. Harris, a few miles north of Champaigii:, kept his shoats and pigs 
separate from his older hogs. Among the former, swine plague made its 
appearance, and proved to be very fatal. They were kept in a yard 
west of the house, and had access to a pasture to the west and an orchard 
to the south. The peculiar, offensive smell emanating from that yard 
was so marked that I i)erceived it several times very plainly when pass- 
ing by, at a distance of half a mile or more, so it is to be supposed that 
considerable contagion must have been floating in the air. The yard in 
which Mr. Harris kept his old hogs (they were intended to be fattened 
and were not allowed to run out into a pasture) was not over fifty yards 
south or southeast of the yard occupied by the diseased and dying shoats 
and pigs, consequently the wind, usually in the south, carried the efflu- 
via and the foul atmosphere of the former almost constantly into the 
yard occupied by the old hogs. The latter, notwithstanding, remained 
exempted. It may yet be stated that the old hogs were fed exclusively 
with corn, and received nothing but well-water for drinking. On the other 
hand, I have not been able to learn of any herd remaining exempted 
after the disease had once made its appearance in the immediate neigh- 
borhood, unless the animals constituting the herd were free from any ex- 
ternal lesions, were watered from a well, fed with clean food, and shut up 
during the night and in the morning till the dew had disappeared from 
the grass, either in a bare yard not containing any old straw-stacks, or in 
sties or pens. Animals allowed to run out on a pasture or on grass, clover, 
or stubble fields at all times of the day, and animals that had external 
sores or wounds, contracted the disease sooner or later in every instance 
where the plague made its appearance in the neighborhood. Further, 
the plague, at least during the summer or while south wind was prevail- 
ing, seemed to have a special tendency to spread from south to north. If 
the history of swine-plague is inquired into it wiU probably be found 
that that tendency has been prevailing every year. This year, for 
instance, the disease made its appearance, as I have been informed, for 
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the first time, in Wisconsin. These facts, of course, could not fail to be 
suggestive. So I conceived the idea that the contagious or infectious 
principle, abundant in the excretions of the diseased animals, might rise in 
the air in daytime, be carried off a certain distance by winds, and come 
down again during the night with the dew. That such might be the 
case appeared to be possible, because the excrements of hogs, if exposed 
to the influence of sunhght, heat, rain, and wind, are soon ground to 
powder (partially at least), which is line enough to be raised into the 
air and to be oarried off by wihds. Moreover, as the bacillus-germs, 
which, I have no doubt, must be looked upon as the infectious principle, 
are so exceedingly small, it appears to be possible and even probable 
that they are carried up into the air by the aqueous vapors arising from 
evaporating urine and moisture contained in the excrements, and from 
other evaporating fluids (small pools of water), which may have become 
polluted with the excretions of sick hogs. To ascertain the facts, I col- 
lected dew from the herbage of a hog-lot occupied by diseased animals, 
and also from the grass of an adjoining pasture, and on examining the 
same under the microscope I found the identical bacilli and bacillus- 
germs invariably found in the blood, other fluids, and morbid tissues 
of swine affected with the plague. (See drawing VII, fig. 5.) Conse- 
quently 1 have come to the conclusion that the baciUus-germs rise into 
the air during the day, are carried from one place to another by the 
wind, and are introduced into the organism of the animal either by eat- 
ing herbage (grass, clover, &c.), or old straw covered with dew, or by 
entering wounds and being absorbed by the veins and lymphatics. 
There is, however, still another way by which the contagious or infec- 
tious principle is conveyed from one place to another. It is by means 
of running water. It has been observed that wherever swine-plague 
prevailed among hogs that had access to running water (as smaU 
creeks, streamlets, &c.j, that all the hogs and pigs which had access 
to the creek or streamlet below contracted the disease, usually within 
a short time, while all the animals which had access above remained 
exempted, unless they became infected by other means. I could cite a 
large number of instances, but as this observation has been made eveiy- 
where, probably nobody who is at all acquainted with swine-plague will 
ask for any further proof. 

As- to the distance which the infectious principle can be conveyed 
through the air, I cannot make any accurate statements, but have rea- 
sons to believe that swine located a distance of one mile from any dis- 
eased herd will be safe. To decide this point, which is of very great im- 
portance, requires careful experiments. 

The nature of the infectious or contagious principle, — The experiments 
with pigs A and 0, though not conclusive and needing repetition, indi- 
cate very strongly, as has already been mentioned, that the lacilU and 
their germs found invariably in the blood, in the morbidly changed tis- 
sues, and in the excretions of the diseased, swine, must constitute the 
infectious or contagious principle of swine-plague. I, for my part, am 
convinced that such is the case. Still I should hesitate to express this 
opinion if it was sui)iJorted only by those experiments and not by other 
facts, such as the peculiarities in the spreading of the disease, the man- 
ner in which the infectious principle is acting and is communicated to 
healthy animals, and the Tvorkings of the morbid process. (See next 
chapter.) At any rate, if the 'bacilli and bacillus- germs constitute the 
infectious principie, all the strange features of swine-plague find a satis- 
factory explanation; but if the infectious principle consists in an un- 
known and mysterious chemical something, the peculiarities of the diSr 
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ease are, to say tlie least, enveloped in mystery and cannot be explained. 
What Professor Beale caUs bioplasm could not be discovered under the 
microscope. 

In want of a better name I have caUed the hacilli " 'bacilli suis^''^ be- 
cause the same, as far as I have been able to learn, are peculiar to and 
characteristic of swine-plague. The baciUus-germs are small round 
bodies of— as near as I can figure without the aid of a micrometer — 
about 0.0007 millimeter diameter, and reflect the light very strongly. 
The hacilli suis are small, almost strafght, cylindrical tjodies of about 
0.003 to 0.005 millimeter in length, and 0.0007 to 0.0008 mHlimeter in 
thickness, sometimes moving and sometimes without motion, and in cer- 
tain stages of development slightly moniliform, but in others apparently 
not. (See drawings.) 

The causes. — Whether the disease is caused exclusively by infection — 
by the hacilli and their germs beiog conveyed directly or indirectly front 
diseased animals to healthy ones — or whether those hacilli suis and their 
germs can be produced 'independently from, and outside of, the organ- 
ism of swine J whether, in other words, swine-plague is a pure contagion, 
caused exclusively by means of the infectious or contag:ious principle, 
or can develop spontaneously, is a very important question, which can 
be solved only by protracted experiments, and may not be solved at aU 
until the question as to whether a ^^generatio equivoea^^ is possible or 
actually taking place or not has found a definite solution. If the hacilli 
suis and their germs constitute the sole cause of swine-plague, as they 
undoubtedly do, the disease must be considered as a pure contagion, 
like many other contagious or infectious diseases, not capable of a pro- 
topathic or spontaneous development, as long as the possibility of a 
" generatio equivoca " is denied, but if the latter is admitted, or proved 
to be taking place, a spontaneous development must be considered not 
only as possible but also as very probable. 

If the conclusions I have arrived at concerning the cause of the dis- 
ease are correct, and I have scarcely any doubt they are, the question 
as to the causes has been solved. Still, as a positive knowledge of the 
true cause or causes is of the greatest importance, and as my experi- 
ments are not numerous enough to be absolutely conclusive, further 
investigations and more experiments of the same, or of similar kind, wiU 
be very desirable, and, indeed, necessary, in order to obtain absolute 
certainty as to the true nature of the cause or causes. 

One thing I am sure of, and that is that an exclusive corn diet, as has 
been asserted by several agricultural writers, wallowing in dirt and 
nastiness, starvation, in and in breeding, &c., although by no means 
calculated to promote health or to invigorate the animal organism, can- 
not constitute the cause and cannot produce a solitary case of swine- 
plague, unless the infectious principles (the bacilli and their germs) are 
presemt. If they are, then, of course, dirt and nastiaess, consumption 
of unclean food and of dirty water, facilitate an infection, and warmth 
and moisture, pregnant with organic substances, or organic substances 
in a state of decay, are undoubtedly well calculated to preserve the 
bacnius-germs and to develop the hacilli. 

Whether the disease can be communicated tp other animals besides 
swine or not, is a question I am trying at present to decide. Some time 
ago I had an occasion to throw away some morbid tissues (parts of dis- 
eased lungs) of a diseased hog, which I had used for microscopical ex- 
amination. I threw them — ^very carelessly, I admit — ^into an empty lot 
full of rank weeds, across the road. About a week after several chickens 
(four or five) died in the neighborhood, of so-called "chicken-cholera.'^ 
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Although there was no proof whatever that these chickens had con- 
sumed the morbid tissues, there was a possibility that they had. I 
bought two healthy chickens, kept them separate, eacli in a coop, and 
fed them with the morbidly changed colon of a diseased pig. They 
consumed the same in my presence, but up to date (I:>[ovember 12th) no 
results have made their appearance. Further, as no case of an infection 
of any other animals besides swine has come to my knowledge, it would 
seem that swine-plague is a disease peculiar to swine like pleuro-pneu- 
monia to cattle. 

6. THE MORBID PROCESS. 

Concerning the nature of the morbid process^ or the manner in which 
the morbid changes are brought about, the microscope has made some 
important revelations. 

In ail thoae post-mortem examinations (fifty-three in number) which I 
have made since Augiist 3rd, and in all those I had an opportunity of 
making before that time, I lound the lungs more or less affected. The 
same were partially hepatized, and partially filled yet with fluid exuda- 
tion 01 blood-serum. Besides that, where the morbid changes in the 
lungs were of recent origin, innumerable small red specks, caused by 
capOlaiy hypera^mia, or, rather, a stagnation of the blood or embolism 
til the capillaries, could be observed. In several other cases — four or five 
in number — where the morbid changes in the lungs were not of a recent 
origin, or older than, say, two weeks, iimumerable small, round, and 
larger confluent tuberculous-looking centers of beginning supi^uration or 
decay (incipient abscesses) presented themselves, especially in the lower 
and anterior portions of the lungs, and usually more pronounced in the 
right lobe than in the left one. My friend, Dr. Prentice, who is not 
only a veterinary surgeon, but also a practicing physician, pronounced 
the lungs of Mr. Bassett's boar (two years old, and three weeks sick), 
thus changed, similar or identical in appearance to the consumptive or 
tuberculous lungs of a human being. Close investigation, however, 
soon revealed the fact that all the morbid changes found in the lungs of 
different animals — ^innumerable small red specks, accumulation of blood- 
serum or exudation, hepatization, red, brown, and gray, and incipient ab- 
scesses — are the products or the consequences of extensive capillary em- 
bolism. The other morbid changes, usually found in the thoracic cavity, 
such as pleuritis, pericarditis, accumulation of straw-colored serum, and 
the morbid changes found sometimes in the heart, but especially in the 
auiicles, in which, in numerous cases, the capillary vessels have been 
found to be gorged with blood, tend also to show that emboUsm consti- 
tutes the cause, or at least the main cause, of aU those changes. The 
microscope very fortunately has revealed how this embolism is effected. 
The capillaries of the lungs, as is well known, are narrower than those 
in other parts of the body. The blood of the diseased animals, and es- 
pecially the blood-serum deposited in the affected pulmonal tissue, con- 
tain invariably large numbers of bacillus-germs and hacilli. These bacil- 
lus-germs, as I have observed with the microscope, and as HaUier, who 
calls them micrococci, nine years ago found, bud and develop to hacilli^ 
and show, at a certain period of their development, a great tendency to 
agglutinate to each other, and to form in that way larger or smaller, ir- 
regular-shaped, and apparently somewhat viscous clusters. (See draw- 
ing II, fig, 1 J drawing IX, fig. 1 a.) These clusters, or some of them, 
are large enough to close or to obstruct the finer capillaries, and to stop 
in that way the capillary circulation. As a necessary consequence, the 
serum of the blood transudes through the walls of the capillary vessels, 
23 AGB 
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and is deposited in tlie tissue of tke lungs^ in the thoracic cavity^ and in 
the pericardium. In some cases, and at some places^ the tender walls ol 
the finer capillaries yield to the pressure and rupture, and then extrava- 
sations of blood, such as ha ve been observed in several cases, are the con- 
sequence. The capillary redness, and the red and purple spots observed 
in certain comparatively fine portions of the skin, and in the subcu- 
taneous tissues, I have no doubt, are also a product of the same process, 
and are caused by capillary embolism. If the enimals would only live 
long cnougb , gangrene or mortification of parts of the skin would be met 
with quite ofl-en, but as other morbid changes cause death, and thus 
terminate the morbid process usually before the stagnation of the blood 
IQ the skin becomes perfect, gangrene or mortification has been found 
only once in the sMu. on tlie lower surface of the body. Certain morbid 
changes in the abdominal cavity, such as abdominal dropsy, and the 
blood extravasations found repeatedly in various organs, such as stom- 
ach and intestines, are due to the same cause. The clusters of bacillus- 
germs also constitute probably the causeof the swelling of the lymphatic 
glands. Microscopic examinations of the interior of those glands (see 
drawing IV, fig. 3) revealed invariably, besides some lymph-corpuscles, 
immense numbers of dacilU and bacillus-germs in different stages of de- 
velopment, some budding, some agglutinated to each other, and some 
in process of agglutination, &c. These clusters of baciUus-germs, it 
seems, not only close the capillary blood-vessels, but probably also the 
finer lymphatics ramifying in the'glands ; a swelling of the latter^ there- 
fore, is a natural consequence. 

The production of the morbid growths (swine-plague tumors would bo 
a good name), which are found in nearly every case on the mucous mem- 
brane of the caecum and colon, and sometimes, though not so often, on 
the mucous membrane of other intestines, such as ilium, jejunum, duode- 
num, stomach, gall-bladder, and uterus, and even on the conjunctiva and 
the gums, is not so easily explained. It seems that a prohferous process 
is taking place; new epithelium-cells and connective-tissue corpuscles 
are formed rapidly, but decay before fully developed. These new morbid 
and rapidly decaying cells are imbedded in a stroma of a dense connec- 
tive tissue which, too, is a morbid product, and formed rapidly. In the 
older and larger morbid growths or tumors in the c^ecuin and colon this 
connective tissue is usually very abundant, especially in the frequently 
pedicle-shaped foot or basis. The proliferous morbid growths which 
occur in the small intestines are almost destitute of it. If these morbid 
growths or tumors are examined under the microscope, immense num- 
bers of hacilli suis^ some of them moving very rapidly and others at rest 
(sometimes some other bacteria), and comparatively few bacillus-germs 
will be seen. (See drawing III, fig. 5; drawing YI, fig. 1; drawing Y, 
fig. 2; drawing lY, fig. 2; drawing Yll, fig. 2, and drawing X, fig. 2.) 

It appears to be probable that the excessive proliferous growth of the 
epithelium-cells and connective-tissue corpuscles is caused by a constant 
irritation of the mucous membrane, or of the memhnma mtennedia 
(basement or limitary membrane, Fleming), produced by the baciUL This 
is the more probable, as those morbid growths occur especially in such 
parts of the alimentary canal in which the food is known to tarry the 
longest, in the caecum and in the colon. The morbid changes (ulcera- 
tions) found occasionally in the skin, where they sometimes cause whole 
portions to become mortified or decayed and to slough ofi', occur, it seems, 
only in parts where a wound or lesion has been existing into which the 
infectious principle, the haciJM or their germs, have been introduced ; so, 
for instance, in the teats of brood-sows wounded by pigs, and in the nos^ 
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of hogs and pigs that have been ringed. These morbid changes in the 
skin, it would seem, are produced in a similar way as the morbid growths 
in the intestines, with only this difference, that instead of an excrescence 
loss of substance makes its appearance. The skin is constantly exposed 
to the atmospheric air, and to a much lower and more changeable tem- 
perature than the mucous membrane of the intestines, and in consequence 
the process of decay may become more rapid and may exceed the prob- 
ably slower process of production. 

7. PERIOD OF INGUBATTON. 

The period of incubation— perhaps more correctly "stage of coloniza- 
tion,'' Klebs— or the time passing between an infection and the fir st out- 
break of the disease, I have found to be from five to fifteen days, or on 
an average of about seven days. Still, I have no doubt that in single 
cases an outbreak may take place a day or two sooner, and in others, 
though rarely, a day or two later. 

8. MEASURES OF PREVENTION. 

As swine-plague is a contagious or infectious disease, which spreads 
everywhere by means of direct and indirect infection, and as a sponta- 
neous development is problematic, or has not yet been proven, the prin- 
cipal means of prevention must consist in preventing a dissemination of 
the contagious or infectious principle, and in an immediate, prompt, and 
thorough destruction of the same wherever it may be found. To prevent 
successfully a dissemination of the contagion and to secure a prompt 
destruction of the same, stringent legislation will be found necessary. 
As it is, the contagion or the infectious principle is, and has been, 
disseminated through the whole country in a wholesale manner, as I 
shall show immediately. During the first month of my presence in 
Champaign I stopped at the Doane House, a hotel belonging to the 
Illinois Central Eailroad Company, and constituting also the railroad 
depot. Every night car-loads of diseased hogs destined for Chicago 
passed my window. Only a very short time ago, on one of the last 
days of October, a farmer, J. T. M., living near Tolono, sold sixty-seven 
hogs (some, if not all of them, diseased and a few of them already in a 
dying condition) for two cents a pound, to be shipped to Chicago. I 
could cite numerous instances, but I think it is not necessary, because 
these facts are known to every one where swine-plague is prevailing. 
Besides, in nearly every little town in the neighborhood of which cases 
of 4 wine-plague are of fi:equent occurrence, is a rendering establishment 
to which dead hogs are brought. These establishments pay one cent a 
pound, and the farmers haul their dead hogs, sometimes ten or fifteen 
miles, in open wagons, past farms, bams, and hog-lots, and disseminate 
thereby the germs of the disease through the whole country. The trans- 
portation of dead hogs by wagon, I atodt, might be stopped by State 
laws, but the iatter prove usually to be ineffective where railroad com- 
panies (inter-State and international trafiac) are concerned. I include 
international traffic, because swine-plague is or has been prevailing in 
Euroi^e. Besides that, there are other contagious diseases which spread 
exclusively by means of their contagion — I will mention only glanders, 
foot and mouth disease or aphthsB, and pleuro-pneumonia of cattle — and 
can be stamped out and be prevented from spreading only by efficient 
Congressional legislation. Pleuro-pneumonia particularly deserves spe- 
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eial attention. It has already gained a firm foothold in the East, and 
would undoubtedly invade the West very soon, or would have done so 
long ago.if the traffic in cattle were from East to West instead of from 
West to East. It may, however, at any time be carried to the West by 
shipments of blooded cattle from the East the same as it was imported 
from HoUand to I^ew York, and ha^ong once entered any of the Western 
States or Territories ifc will soon find ample means to spread toward the 
East again and to sweep the whole country. If it comes to that it will 
prove to be much more disastrous to the Live-stock interest of the United 
States than swine-plague or any other contagious disease. 

If any transportation of, or traffic in, diseased and dead swine is ef- 
fectually prohibited by proper laws, a spreading of the swine-plagae on 
a large scale wiU be impossible, and its ravages will remain limited to 
localities where the disease-germs have not been destroyed, and been 
preserved till the same find sufficient food again. In order to prevent 
such a local spreading, two remedies may be resorted to. The one is a 
radical one, and consists in destroying every sick hog or pig immediately, 
wherever the disease makes its appearance, and in disinfecting the in- 
fected premises by such means as are the most effective and the most 
practicable. If this is done, and if healthy hogs are kept away from 
such a locality, say for one month after the diseased animals have been 
destroyed, and the sties, pens, &c., disinfected with chloride of lime or 
carbolic acid, and the yards plowed, &c., the disease wiQ be stamped 
out. I know that this is a violent way Of dealing with the plague, but 
In the end it may prove to be by far the cheapest. The other remedy is 
more of a palliative character, and may be substituted if swiae-plague, 
as is now the case, is prevailing almost everywhere, or ia cases in which 
the radical measures are considered as too severe and too sweeping. It 
consists in a perfect isolation of every diseased herd, not only during 
the actual existence of the plague but for some time," say one month, 
after the occurrence of the last case of sickness, and after the sties and 
pens have been thoroughly cleaned and disinfected with carbolic acid 
or other disinfectants of equal efficiency, and the yards, &c., plowed. 
Old straw-stacks, &c., must be burned, or rapidly converted into ma- 
nure. It is also very essential that diseased animals are not aUowed any 
access to running water, streamlets, or creeks accessible to other healthy 
swine. Those healthy hogs and pigs which are within the possible influ- 
ence of the contagious or infectious principle, perhaps on the same farm 
or in the immediate neighborhood of a diseased herd, must be pro- 
tected by special means. For these, I think, it will be best to make 
movable pens, say eight feet square, of common fence-boards (eleven 
fence-boards wiU make a pen) 5 put two animals in each pen 5 place the 
latter, if possible, on high and dry ground, but by no means in an old 
hog-lot, on a manure-heap, or near a slough, and move each pen every 
noon to a new place, until after all danger has jiassed. If this is done 
the animals will not be compelled to eat their food soiled with excre- 
ments, and as dry earth is a good disinfectant, an infection, very likely, 
will not take place. Besides this, the troughs must always be cleaned 
before water or food is put in, and the water for drinking must be fresh 
and pure, or be drawn from a good well immediately before it is poured 
into the troughs. Water ft*om ponds, or that which has been exposed 
in any way or manner to a contamination with the infectious principle, 
must not be used. K all this is complied with, and the disease notwith- 
standing should make its appearance and attack one or another of the 
animals thus kept, very likely it will remain confined to that one pen. 

If the hogs or pi^g^ cannot be treated in that way, it will be advisable 
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to keep every one shut up in its pen, or in a bare yard, from sundown 
until the dew next morning has disappeared from the grass, and to allow 
neither sick hogs nor pigs, nor other animals, nor even persons, who 
have been near or in contact with animals affected with swine-plague, to 
come near the animals intended to be i)rotected. That good ventilation 
and general cleanliuess constitute valuable auxiliary measures of pre- 
vention may not need any mentioniug. The worst thing that possibly can 
be done, if swine-plague is prevailing in the neighborhood, is to shelter 
the hogs and pigs under or in an old straw or hay stack, because noth- 
ing is more apt to absorb the contagious or infectious principle, and to 
preserve it longer or more effectively than old straw, hay, or manure- 
heaps composed mostly of hay or straw. It is even probable that the 
contagion of swine-plague, like that of some other contagious diseases, 
if absorbed by, or clinging to, old straw or hay, &c., will remain effective 
and a source of spf eacfing the disease for months, and maybe for a year. 

Therapeuticallv but little can be done to prevent an outbreak of swine- 
plague. Where it is sufficient to destroy the infectious principle outside 
of the animal organism, carbolic acid is effective, and^ therefore, a good 
disinfectant; but where the contagious or infectious principle has already 
entered the animal organism its value is doubtful. Still, wherever there 
is cause to suspect that the food or the water for drinking may have be- 
come contaminated with the contagion of swine-plague, it will be advis- 
able to give every morning and evening some carbolic acid, say about 
ten drops for each animal weighing from one hundred and twenty to one 
hundred and fifty pounds, in the water for drinking 5 and wherever there 
is reason to suspect that the infectious principle may be floatiug in the 
air, it will be advisable to treat every wound or scratch a hog or pig may 
happen to have immediately with diluted carbolic acid. During a time, 
or in a neighborhood in which swine-plague is prevailing, care should be 
taken neither to ring nor to castrate any hog or pig, because eveiy 
wound, no matter how small, is apt to become a port of entry for the 
infectious principle, and the very smallest amount of the latter is suffi- 
cient to produce the disease. 

StUl, aU these minor measures and precautions will avail but little 
unless a dissemination of the infectious principle^ or disease-germs, is 
made impossible. 1. Any transportation of dead, sick, or infected swine, 
and even of hogs or pigs that have been the least exposed to the con- 
tagion, or may possibly constitute the bearers of the same, must be 
effectively prohibited. 2. Every one who loses a hog or pig by swine- 
plague must be compelled by law to bury the same immediately, or as 
soon as it is dead, at least four feet deep, or else to cremate the carcass 
at once, so that the contagious or infectious principle may be thoroughly 
destroyed, and not be carried by dogs, wolves, rats, crows, &;c., to other 
places. 

Another thing may yet be mentioned, which, if properly executed, 
will at least aid very materially in preventing the disease; that is, to 
give all food either in clean troughs, or if com in the ear is fed, to throw 
it on a wooden platform which can be swept clean before each feeding. 

9. TREATMENT. 

If the cause and the nature of the morbid process and the character 
and the importance of the morbid changes are taken into proper con- 
sideration, it cannot be expected that a therapeutic treatment will be of 
much avail in a fully developed case of swine-plague. " Specific'^ reme- 
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dies, sncli as are advertised in column advertisements in certain news- 
papers, and warranted to be infallible, or to cure every case, can do no 
good whatever. Tliey are a downright fraud, and serve only to draw 
the money out of the i)ockets of the despairing farmer, who is ready to 
catch at any straw, 'No cui'e has ever been found for glanders, anthrax, 
and cattle-plague, diseases that have been known for more than two 
thousand years, and that have been investigated again and again by 
the most learned veterinarians and the best practitioners of Europe, 
and yet there is to-day not even a x)rosi3ect that a treatment will ever be 
discovered to which those diseases, once Inlly developed, will yield, 

either is there any x)rosx)ect or i^robabiiity that fully developed swiae- 
plague will ever yield to treatment. It is. true that the bacilli snis and 
their germs can be killed or destroyed if outside of the animal organism, 
or within reach on the surface of the animal's body. Almost any known 
disinfectant — carbolic acid, thymic acid, chloride of lime, creosote, and 
a great many others — will destroy them. But the Mcilli and their germs 
are not on the surface of the body, except in such parts of the skin and 
accessible mucous membranes (conjunctiva and gums) that may happen 
to have become affected by the morbid process. They are inside of the 
organism, and not only iii every part and tissue morbidly affected, in 
every morbid product, and in every lymphatic gland, but they are also in 
every drop of blood and in every particle of a drop of blood oirculating 
in the whole organism. Who, I would like to ask, will have the audacity 
to assert that he is able to destroy those haeilU and their germs without 
disturbing the economy of the animal organism to such an extent as to 
cause the immediate death ot the animal? But even if means should 
be found by which these haciUi and their germs can be destroyed with- 
out serious iujury to the animal, a destmction of the same wiQ not be 
sufficient to effect a cure. Important morbid changes must be repaired; 
extensive embolism is existing in some very vital organs; a rapid, pro- 
liferous growth of morbid cells has set in; some of the intestines (cae- 
cum and colon) may have become perforated; exudations have been 
deposited in the lungs, in the thoracic cavity, in the pericardium, and ia 
the abdomiaal cavity ; the heart itself may have been morbidly changed, 
and every lymphatic gland in the whole organism become diseased. 
How, I would like to know, will those quacks who advertise their "Sure 
Cui^e'' and their high-sounding Specifics" to swindle the farmer out of 
his hard-earned dollars and cents — how, I ask, will those quacks restore, 
repair, stop, and reduce all those morbid changes? 

StiQ, I do not wish to say that a rational treatment can do no good; 
on the contrary, it may in many cases avert the worst and most fatal 
morbid changes, and may thereby aid nature considerably in effecting 
a recovery in all those cases in which the disease presents itself in a mild 
form, and in which very dangerous or irreparable morbid changes have 
not yet taken place. A good dietetical treatment, however, including a 
strict observation of sanitary principles, is of much more importance 
than the use of medicines. In the first place, the sick animals, if possi- 
ble, should be kept one by one in sei3arate pens. The latter, if mov- 
able — movable ones, perhaps six to eight feet square and without a 
floor, are preferable — ought to be moved once a day, at noon, or after the 
dew has disappeared from the grass; if the pens are uot movable, they 
must be kei)t scrupulously clean, because a X3ig affected with swine- 
plague has a vitiated appetite, and eats its own excreuients and those 
of others, and, as those excrements contain innumerable hacilli and their 
germs, wiU add thereby fuel to the flame; in other words, will increase 
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the extent and the malignancy of the morbid process by introducing 
into the organism more and more of the infectious i)rincii)le. The foo(l 
given ought to be clean, of the very best quality and easy of digestion, 
and the water for drinking must be clean and fresh, be sui^phed three 
times a day in a clean trough, and be drawn each time, if possible, from a 
deep well. Water from ponds and wat^er that has been standing in open 
vessels, and that may possibly have become contaminated with the infec- 
tious principle, should not be used. If the diseased animal has any 
wounds or lesions, they must be washed or dressed from one to three 
times a day witli diluted carbolic acid or other equally elective disin- 
fectants. 

Concerning a therapeutic treatment, I have made several experiments, 
the principal ones of which I will relate, not because they are illustra- 
tive of success, as they are not, but because some interesting features 
of the disease will be brought to light. A therapeutic treatment — that 
is, as far as my experiments are able to show — ^has not been very success- 
ful, but the facts will speak for themselves. 

1. EXPERIMENTS AT MY EXPERE!iIENTAL STATION, THE VETERINARY 
HOSPITAX. OF THE ILLINOIS INDUSTRIAL UNIVERSITY. 

October 8. — At 5.30 o'clock, p. m., received from Mr. A. Hossfick eight diseased 
Bwine of various size and age for experimental treatment. They were ^\\t in pen No. 
3, which had been thoroughly cleaned, and were fed three times day with corn in 
the ear, and provided with clean water for drinking. I had engaged and had comfort- 
able room for only three or four, but Mr. Hossack thought best to bring me every 
■ick animal he had at that time oa his place. So it happened that five of the pigs 
were in an almost dying condition when they arrived. I numbered them I, II, III, 
IV, V, VI, VII, and VIII. The therapeutic treatment consisted in giving three times 
a day about ten drops of carbolic acid in the water for drinking for each hundred 
pounds of live weight. In deciding upon that amount, it was taken into considera- 
tion that some of the water would remain unconsumed. The troughs were emptied 
and cleaned each time before fresh water was put in. 

October 9. — Pig I, a small animal, dead. Fo8t-morte7n examination was made by Dr. 
Prentice, and revealed the usual morbid changes — hepatization, pleuritis, serum in 
pericardium, and morbid growths in cjecum and colon. 

October 10, — Pig II, a large shoat from eight to ten months old, dead. Fost-VMrtem 
examination by Dr. Prentice. Nearly the same results. 

October 11. — Pig III, a small animal, dead. It had probably died on the evening of 
the 10th ; at least it v^as very much decomposed in the morning, and as pig B had 
died and had to be examined, no post-m&rtem examination was made. 

October 12. — Pig IV, dead ; had died during the night. No. V, an old sow, and 
Nos. VI, VII, and VIII yet alive. No. VIII is the only one that has any appetite. 
Pig VI is very loWj and will soon die. Post-mortem examination of No, IV Exter- 
nally : skin on lower surface of the body and between the legs purple. Internally : 
lymphatic glands enlarged ; bronchial tubes filled with mucus ; both lobes of the 
lungs, but the left one more than the right, hepatized — red, brown, and gray hepati- 
zation ; two ounces of straw-colored serum in pericardium, and xdastic exudations on 
the surface of the heart. In abdominal cavity about one pint of serum ; spleen en- 
larged ; kidneys normal; mesenteric glands enlarged; intestines free from any morbid 
growths, and vathout any lesions whatever; interior of stomach slightly covered with 
bile. 

October 13. — Old sow No. V and young sow No. VIII (eight months old) have a little 
appetite. No. VI is very weak, and No. VII is dull ; seems to ha ve considerable press- 
uie upon the brain. In the evening No. VI is in a dying condition, and lies motion- 
less in a comer. Sows Nos. V. and VIII have some appetite ; No. VII breathes^ 
with a throbbing motion of the flanks ; seems to have headache, is very dull, and 
holds i fcs nose persistently to the floor. 

October 14. — Sow VIII considerably improved ; sow V some appetite; VII very low ; 
and VI dead. For post-mortem examination of No, VI, see account given in the chap- 
ter on Morbid Changes. 

October 15. — Old sow No. V and sow No. VIII coughing a good deal; VIII has a 
good appetite ; V has not. No. VII, a sow pig about eight months old, dead in the 
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pen. Fosi-mortem examination of No. VII at 8.30 o'clock a. m. Externally: Skin 
on nose, neck, and lower surface of body purple in spots and patches ; carcass not 
very much emaciated. Internally: some adhesion between posterior part of right 
lobe of lungs and diaphragm; costal pleura and pericardium affected; surface of the 
lungs exhibits numerous small red specks ; both lobes are partially hepatized, and con- 
tain considerable exudation yet in a fluid condition. (See photographs, Plates I and 
II.) External coat of j)osterior vena cava morbidly changed, inflamed, and coalesced 
with pulmonal pleura. In abdominal cavity : numerous light-colored nodules or tu- 
bercles on the surface of the spleen, some ot* the size of a millet seed, and others as 
large as a small pea ; mesenteric glands very much enlarged ; numerous small ulcerous 
tumors or morbid growths on mucous membrane of caecum and colon ; the whole inte- 
rior surface of jejunum, for several feet in length one uninterrupted layer of a morbid 
growth and subsequent decay of epithelium ceUs, easily removed with the back of the 
scalpel, and leaving behind, if thus removed, an uneven villous surface. 

October IG. — Old sow No. V and sow No. VIII fair appetite; both cough a great deal. 
Old sow V discharged yesterday and to-day large quantities of a glassy mucus exud- 
ing from the nose. Discovered two ulcerating sores, one in the left middle teat and 
one in the right forward teat. Her pigs had been weaned a short time before she con- 
tracted the disease. 

October 17. — Sows V and VIII improving, that is, are less indifferent to ■uiround- 
ings and have better appetite, but still cough a great deal. 

October 18. — Sows V and VIII improving ; but especially VIII, which has good ap- 
petite. In afternoon sow V had some diarrhea, probably caused by feeding on new 
com— old com had been fed before. 

October 19. — Old sow V has diarrhea; feces green and semi-fluid. Sow VIII seems 
to be improving, at least eats a good deal. Sow V is perfectly blind. 

October 20. — Sows V and VIII still coughing considerably, but are otherwis* im- 
proving. 

October 21, — Sows V and VIII improving ; VIII is already in a little bettei condition. 
October 22. — Sows V and VIII improving. 

October 23. — Sow V is still very slow in her movements, but her appetite is mnoh 
better. Sow VIII still shows diflftculty of breathing, but may othenvise be considered 
as recovered. The diarrhea of sow V has disappeared. 

October 24. — Sows V and VIET improving ; have good appetite, and are not near so 
thirsty as formerly ; both cough some. Recovery may be considered certain. 

October 25. — Sow V very much improved; ulcer in forward teat is healing rapidly 
(the ulcers have been treated with diluted carbolic acid). Sow VIII shows no morbid 
symptoms, except some coughing and some difficulty of breathing. She has very good 
appetite and is very lively. 

October 26. — Sow V eats tolerably well, but is still weak. Sow VIII eats and drinks 
well, and might be looked npon as perfectly healthy if it were not for the yet existing 
di^ctdty of breathing. The excrements have gradually lost their peculiar offensive 
smell. 

October 27.-— Sow V fair, and sow VIII very good appetite. The latter is getting 
lively. 

October 28. — ^No perceptible change. 

October 29.— Sow V more active, but still partially blind. Sow VIII is gaining in 
flesh. 

October 30. — Both sows have good appetite and are visibly improving. 
October 31. — ^Both improving steadily. 

November 1.— -Sows V and VIII keep on improving. The ulcers of sow V have 
healed, and her sight has been partially restored. The carbolic-acid treatment has 
been continued to this day (November 1), but is now discontinued. 

November 6. — Both sows have been returned to their owners. Sow VIII is like a 
perfectly healthy pig, but coughs some and also shows a slight difficulty of breathing. 
Sow V has almost entirely recovered her eyesight ; is not in as good condition as sow 
VIII, and coughs some, but breathes perfectly easy. 

October 26. — Received of Mr. D. Burwash, at 6 o'clock a. m., a Berkshire pig, about 
five months old, for experimental purposes ; it had been sick two or three days. It 
proved to be very severely affected, but was in a good condition as to flesh. Treat- 
ment: about eight or nine drops of carbolic acid in the water for drinking every 
morning, and about two drams of bisulphite of soda and one dram of carbonate of 
soda every evening. The pig was designated as No. IX, and put in pen No. 2. 

October 27. — Pig No. IX worse ^ has plain symptoms of pneumonia ; died in the 
aftemoon. Post-mortem examination three hours after death ; four ounces of serum in 
chest, and also a like quantity in pericardium; trachea filled with mucus ; both lobes 
of lungs congested and gorged with exudation ; capillary vessels of the auricles of the 
heart gorged with blood ; spleen enlarged, and large numbers of tubercle-like excres- 
cences on its lower surface : csBCum and colon full of hardened feces; a few ulcerous 
tumors in caecum, and two large decaying morbid growths in colon ; mesenteric glands 
enlarged; other organs healthy. 
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Kumerous other experiments have been made, and quite a variety of 
medicines have been tested at different places and in different herds. 
Some of thoise experiments have been carried ont under my personal 
superintendence, and some by the owners of the diseased animals in ac- 
cordance with my instructions. But* as the results obtained with any 
one of them are far from satisfactory, it will be sufficient to mention 
only a few. The principal medicines tried were carbolic acid, bisulphite 
of soda, thymol, salicylic acid, white hellebore or mratrum alburn^ as an 
emetic, alcoh ol, and sulphate of iron, and it has been found that neither 
of them possesses any special curative value. In a few cases in which 
most of the lesions were external, applications of very much diluted 
thymol or thymic acid produced apparently good results ,* the animals 
recovered, but might have recovered at any rate. Diluted carbolic acid 
has been used for the same purpose and with the same results. An 
emetic of white hellebore or veratrum album was given to some shoats 
(about eight or nine months old, and property of Dr. HaU, at Savoy), 
in the first stage of the disease, and seemed to have arrested the morbid 
process immediately, at least the shoats recovered. In other more de- 
veloped cases it did no good whatever. Bisulphite of soda, salicylic 
acid, and carbolic acid were used quite extensively, but no good results 
plainly due to the influence of those drugs have been observed in 
any case in which the disease had Mly developed, neither by myself 
nor by others. Sulphate of iron has proved to be decidedly injurious. 
Mr. Bassett used it quite persistently for forty-five nice shoats. Forty- 
three of them died, one recovered from a sligjit attack — ^it had external 
lesions, which were treated with carbolic acid — and one remained ex- 
empted. To bleed sick hogs, in some places a customary practice among 
farmers against all aihnents of swine, has had invariably the very worst 
consequences, and accelerated a fatal termination. A great many fann- 
ers in the neighborhood of Champaign haveused several kinds of " spe- 
cifics and " sure cure ^ nostrums, but none of them are incHned to talk 
about the results obtained, and so it must be supposed that the latter 
have remained invisible. One case, which should have been related in 
the chapter on Prevention,'' deserves to be mentioned. Mr. Crews had 
forty-odd hogs, of which he had lost ten or twelve, and was losing at 
the rate of two to four a day. I advised him to separate those appar- 
ently yet healthy, or but slightly affected, from the very sick ones 5 to 
put the former in a separate yard, not accessible to the others ; to feed 
them clean food 5 to water them three times a day from a well, and to 
give to each animal, two or three times a day, about ten drops of car- 
bolic acid in their drinking water. He did so, and saved every one he 
separated (fourteen in number), while all others, with the exception of 
two animals which died later, died within a short time. 

Kespectfally submitted. 

H. J. DETMEES, F. JS\ 

OhicaCxO, III., Nommber 15, 1878. 
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SUPPLEJ^IEOTAL EEPOET. 

Siii: Since the 1511i of NoYember, tlie day on which I forwarded to you my full rb- 
port, I li avc devoted my time principally to a solution of some of those questions 
which had not been fully answered, and have succeeded in ascertaining some addi- 
tional lacts of practical importance. In addition to this the correctness of my conclu- 
sions as to the nature of the infectious x>J'^'iieiple, and the manner in which swine- 
I)lague is communicated, has been confirmed hy further observations. The vitahty of 
tlie infections princiiile has been tested by experiment j several herds of diseased swine 
arul x^latjes where the disease had been prevailing, and where healthy pigs had been 
introduced a few weeks after the occurrence of the last case of swine-plague, have 
been visitedj and a fe-;f more post-mortmi examinations have been made. In the fol- 
lov/ing, which mnj bo considered as a supplement to my report of the 15th of Novem- 
ber, lliave the honor of submitting to you, very respectfully, the results of my inveB- 
tigation, 

1. THE BACILLI SUI8. 

These are found invariably, either in one form or another, in all fluids — such as blood, 
urine, mucns, fluid exudations, &c. — in all morbidly afiected tissues, and in the ex- 
crements of the diseased animals, and constitute, beyond a doubt, the infectious prin- 
ciple, or produce the morbid j^rocess if transmitted, directly or indirectly, from a 
diseased animal to a healthy one. These hacilU undergo several changes, and require 
a certain length of time for further propagation ; consequently, if introduced into 
an animal organism, some time — a period of incubation, or a stage of colonization — 
must pass before morbid symptoms can make their appearance. Three stages of de- 
velopment (a germ or micrococcus stage, a bacillus or rod-bacterium stage, and a germ- 
producing stage) can' be discerned. 

The micrococci, globular bacteria, or bacillus-germs, as I prefer to call them, are 
found in immense numbers in the fluids, but especially in the blood and in the exuda- 
tions of the diseased animals. If the temperature is not too low, and if sufficient oxy- 
gen is preseiit, they soon develop or grow lengthwise, by a kind of budding process — 
a glolnilar bacterium, or bacillus-germ, constantly observed under the microscope, 
budded, and grew to double its length in exactly two hours in a temperature of 70° 
F. (see drawing) — and change gradually to rod-bacteria, or dacilU. Some of the latter, 
finally, after a day or two, if circumstances are favorable, commence to grow again in 
lenglii, until they aiipea-r, magnified 850 diameters, to be from one to six inches long. 
At the same time, however, they become very brittle, and break into two or more 
pieces. Where a break or separation is to take place, at first a knee or angle is 
formed, and then a complete break or separation is eflected by a swinging motion of 
both ends, which move to and fro, and alternately open and close, or stretch and bend 
the knee or angle. After the division has become perfect, which takes only a minute 
or two, both ends, thus separated, move apart in different directions. These long bac- 
teria, it seems, are pregnant with new germs ; their external envelop disappears or ia 
dissolved, and then tlie very numerous bacillus-germs become free. In this way a 
propagation is elTected. 

Some of the hacilli or rod-bacteria move very rapidly, while others are apparently 
motionless. The causes, of this motion I have not been able to ascertain with cer- 
tainty, but have observed repeatedly that no motion takes place if the temperature of 
the fluid or substance which contains the bacteria is a low one, and that under the mi- 
croscope the motion increases and becomes more lively if the rays of light, thrown 
npon the slide by the mirror, are sufficiently concentrated to increase the temperature 
of the object. So it seems that a certain degree of waimth is required,- at any rate I 
never saw any hadlli moving in a fluid or substance immediately after it had been 
standing in a cold room. 

There is, however, also another change taking place, caused probably by certain 
conditions which I have not been able to ascertain. It is as follows : The globular 
bacteria or bacillus germs commence to bud or grow in length, but on a sudden their 
development, it seems, ceases, and partially-developed hacilli and simple and budding 
germs congregate to colonies, agglutinate to each other, and form larger or smaller irreg- 
ularly-shaped and (apparently) viscous clusters. Such clusters are found very often in 
the blood and in other fluids, and invariably in the exudations in the lungs ; and in 
the lymphatic gland in pulmonal exudation, ^iid in blood serum, this formation can 
be observed under the inicroscoj^e if the object remains unchanged for some time, say 
for an hour or two. In the ulcerous tumors on the intestinal mucous membrane the 
clusters are comparatively few, but the fully-developed 'bacilli^ many of which rnove 
very lively, Jire always exceedingly numerous. The tumors or morbid growths in the 
intestines Ksecin to aliord the most favorable conditions for the growth and develop- 
ment of the hacilli and their germs. That this must be the case is also suggested by 
the presence of such immense numbers of iacilU and baciUua-£erme in the excrement^ 
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that the latter, beyond a doubt, constitute the principal disseminator of the infectiv© 
principle. Whether the colonies or viscous clusters of bacillus-germs and j)artially 
developed hacilU are instrumental in bringing about the extensive embolism in the 
lungs and in other tissues, by merely closing the capillary vessels in a mechanical ^^ay, 
or whether the presence, growth^ development, and propagation of the iacilli and their 
germs produce peculiar chemical changes in the compositicn of the blood, which dis- 
qualify the latter to pass with facility through the capillaries, or which cause a clot- 
ting or retention of the same in the capillary system, is a question which I am not pre- 
pared to decide. According to my own observations, it appears that the colonies or 
viscous clusters of bacillus-germs and jjartially developed McilU get stuck in the capil- 
laries BO as to obstruct the passage, and constitute in that way the principal, if not the 
isole, cause of the embolism. Dr. Orth is of a different opinion. He says: '-The prin- 
cipal efl[\3ct of the * Schizomycetes ' {bacteria j hacilli, &c.) is an indirect one, viz., by 
producing a poison (virus). (Arcliw.fuer ivissenschaftlkhe und jjrcticiiscJw TMerlieWkmide, 
1877, paffe 1.) It is possible that the circulation of the blood in the capillary system 
is interfered with by both mechanical obstruction and chemical changes. Still, it 
seems to me that the observations of Dr. Orth and others apply more to the fully de- 
veloped hacilli in the blood and in the lymi:)h. The vitality of the bacillus-germs, 
and especially of the Imdlli^ is not a very great one, except where the germs are con- 
tained in a substance or a fluid not easily subject to decomposition; for instance, in 
water which cont ains a slight admixture of organic substances. If such a fluid is kept^ 
in a vial with a glass stop, the germs remain for along time (over six weeks) in nearly- 
the same condition, or devoloi) very slowly, according to amount of oxygen and degree 
of temperature. In an open vessel the development is a more rapid one. If oxygen, 
is excluded, or the amount available exhausted, no further change seems to be taking 
place. In the water of streamlets, brooks, ditches, ponds, &c., the bacillus-germs are 
**ot destroyed very soon. How long they retain their vitality I liave not been, able to 
ittscertain. In fluids and substances subject to putrefaction, the hacilli and their germs 
lose their vitality and are destroyed in a comparatively short time ; at least they dis- 
appear as soon as those fluids (blood, for instance) and substances undergo decompo- 
fiition. In the blood they disappear as soon as the blood-corpusclea commence to 
decompose. That such is the case has been ascertained not only by microscopical ob- 
servation, but also by cUnical experience. The hacilli and their germs are also destroyed 
brought in contact with, or if acted upon by, alcohol, carbolic acid, thymol, iodme, 
zc. 

2. CLINICA-T, OBSEKVATIONS. 

he experimental pigs, Nos. 1 and A, put in pen No. 2, on November 13th (together 
with experimental pig C), in which pen pig No. IX had died of sv^ine-plague on the 
28th of October, remained perfectly healthy, notwithstanding pen No. 2, which waa 
thoroughly infected, had received only an ordinary cleaning, but had not been disin- 
fected. Consequently, it must be supposed that the infectious principle (the hacilU 
and their germs) contained in particles of excrement and in the urine clinging to the 
floor and lodged in the cracks between the boards must have been destroyed, because 
I observed repeatedly that the pigs, probably in search of saline substances, licked 
those parts of the floor which had become saturated with urine. 

Mr. Bassett, who had lost nearly his whole herd of swine — of one lot containing 
originally forty- five animals only two survived — bought, about eighteen days after the 
occurrence of the last death, two young, healthy pigs, aiul allowed them to run at 
large in his orchard, a pasture, and one of his swJne-yards, the same premises on which 
the lot of forty-flve animals just mentioned had been kept. The few surviving hogs 
of his old herd are kept in another yard farther north. Seeing that those two pigs 
i-emained healthy, he thought he might risk it and buy some more, and about two 
weeks later he bought sixty-nine (not ninety-five, as I believe I have stated in my re- 
port) healthy Berkshire shoats, from five to six months old, at the auction of the Hon. 
James Scott," president of the Illinois State Board of Agriculture, and turned them out 
on the same premises (hog-lot, orchard, and x>asture). After these eixty-nine shoats 
had been there two days they discovered tlie burial places of the forty-three dead 
Bhoats, hogs, and pigs, which, by the way, had been buried only from two to 
three feet deep. These they commenced to exhume immediately, and soon consiimed 
all the decomposed carcasses. Mr. Bassett would have prevented this had he discov- 
ered them in time. Every shoat has remained healthy up to date (November 29th), 
and as the period of incubation (fi'om five to fifteen days, or on an average seven 
days) expired some time ago, it must be supposed that the infectious principle, the 
hakUi and their ,[>;erm8, had been thoroughly destroyed by putrefaction. It must be 
mentioned that there are no straw-stacks, &c., on the swine-range, and that the 
Bhoats have no access to any streamlet, ditch, or pool of water. 

Mr. Locke's herd of swine has been kept perfectly isolated in a pasture near the city 
limits of Chami)aign, and has remained exempt from swine-plague till lately. 
The hog-pawture is close to the XUinois Central Bailroad track. Whether the infeo- 
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tious principle lias been introduced into ^Ir. Locke's pasture by the car-loads of dis- 
eased swine wMcb pass by every eTcning, and which sometimes remain standing on 
the tracks, at a distance of not much over forty rods from the hog-pasture, for half an 
hour or longer ; Tvhether the vicinity of the rendering establishment has been instru- 
mental in bringing about an infection ; or whether the infectious principle has been 
communicated by other means, I have not been able to ascertain. 

The herds of Mr. Cleiland (or McClelland), nine or ten miles northwest of Champaign, 
and of Mr. Allen, six or seven miles northeast of Urbana, have remained exempt for a 
long time, x)robably because neither of them has any close neighbors, but finally the 
disease, spreading from farm to farm, has reached their herds. 

Mr. Clay West, three and a half' miles northwest from Champaign, living also some- 
what isolated, expected that his swine (forty-seven head) would remain exempted* 
Most of them (forty-two or forty-three) obtained their water for drinking from a run- 
ning streamlet which, three-fourths of a mile above, passes through the hog-pasture 
of another faim. On the latter ewine-^lague made its appearance, and three weeks 
later Mr. West's swine commenced to die. So it must be supposed that the infection 
had been brought about by the water in the streamlet. Mr. West, as soon as he 
found that his hogs commenced to die, sold twenty-seven head to be shipped to Chi- 
cago. 

3. MORBID CHAJ^GES AFTER DEATH. 

Since November 15th I have made some more post-mortem examinaiions, mostly for 
the purpose of obtaining material for microscopical investigation ; but have found 
nothing not found before, or of any special importance, except in one case, of which, 
therefore, a full account may not be superfluous. It was a pig of Mr. Clellan's (or 
McCleUand's), who had lost four head out of seventeen witMn a few days, or after 
brief sickness. The pig in question, which was a little over four months old, had been 
sick only two or three days. The post-mortem examination waa made on November 
22d, about sixteen hours after the animal had died. 

Externally. — Considerable capillary redness of a purple hue in the skin on the lower 
surface of the body, between the legs, and behind the ears. Internally. — Lower and 
anterior parts of both lobes of the lungs hepatized (red hepatization) ; the rest of both 
lobes gorged with blood-serum or fluid exudation ; pericardium coated with plastic exu- 
dation ; auricles of the heart congested, the capillary vessels tinged with dark-colored 
blood ; lymphatic glands, but especially those of the mesenterium, very much swelled ; 
liver, sclerotic ; serousmembraneof some of the intestines (csBcnm and colon) coated with 
exudation; ecchymoses and capUlary redness in pyloric portion of the stomach; and 
a few worms (THchocephalua crenatus) in codcnm, but no morbid growths or ulcerous 
tumors whatever in any part of the digestive canal. This case is worth mentioning, 
because no morbid growths or ulcerous tumors were found in the csBCum and colon, 
or in other parts of the intestinal canal ; it consequently shows once more that em- 
bolism and subsequent exudation in the lungs and in other tissues are more constant 
and more characteristic of the morbid process of swine-plague than the peculiar morbid 
growths or ulcerous tumors in the C8Bcum and colon. 

Whether those ulcerous tumors on the intestinal mucous membrane occur only in 
cases in wliich the infectious principle has been introduced partly or wholly through 
the digestive canal, and are absent in those cases in wliich the badlli and their germs 
have entered exclusively through wounds or lesions, or whether, finally, this presence 
or absence depends upon other influences and conditions, is a question which I am 
not fully prepared to answer. It has decidedly the appearance that the seat and the 
character of the morbid changes depend, to a certain extent at least, upon the means 
and parts by and through which the badlli and their germs have entered the animal 
organism. 

My opinion, expressed in my report of the 15th ultimo, that an infection is brought 
about either through the digestive canal or through wounds or lesions, and probably 
not through the respiratory mucous membrane and through the skin, if no wounds 
or lesions are existing, has been corroborated by an observation made at Mr. West's 
place. I was there on November 20th. The disease had made its appearance on Novem- 
ber 10th. Mr. West had lost five animals, had sold twenty-seven more or less diseased, 
and still had fourteen or fifteen, including four or five older hogs kept in a separate 
pen, about 12 by 16, which had a wooden floor, and was separated from the hog-lot or 
hog-pasture only by a board fence. These older animals receive and have received 
their water for drinking from a well, while aU those kept in the hog-lot or hog-pasture, 
originally fort^-two in number, had access to the streamlet before mentioned. None 
of the older animals, although breathing the same atmosphere as the rest, showed any 
symptoms of disease, and are still healthy (November 29th), as far as I have been able 
to learn. 

In conclusion, I may say that swine-plague does not seem to be commimicable to 
an^ other domesticated animals, and must be considered as a disease sui generis pe- 
culiar to swine. 
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I intended to make further experiments, by inoculating liealtliy animals with blooti- 
semtn or i)uhiional exudations, freed from hacilU and l)acii]us-gemi3 by repented fil- 
j rations and with cultivatod iacilli, but the time left me (sixteen days) was not suffi- 
cient to obtain reliable results. Besides, it appeared to be desirable to use the pigs I 
had on hand lor the purpose of testing the vitality of the infectious principle in such 
a way as would give the test a direct practical value. 
I am, very respectfully, yoTir obedient servant, 

II. J. DETMERS, F. S. 

Chicago, III., December 1, 1878, 



EEPOET OF DE. JAMES LAW. 

Hon. Wm. G. Le Duo, 

Commissioner of Agriculture : 

Sm : I liave the lion or to submit the following report of expeririieiits 
and observations on tlie pi'e vailing fever in liogs. 

As you are ali-eady awai'c, my attention has been directed mainly to 
the patliology of tlie disease, the nature and vitality of the virus, and 
its behavior when treated by ditfereut disinfectants. Distant as Ithaca 
was from all infected districts, and seeing it was impossible here to ex- 
periment on large herds of diseased and ex])osed swine, it seemed 
preferable to leave to others all essays of treatment and pi'evention of 
tlie illness by the use of disinfectants and other sanitary measures. This 
isolated and noninfected locality offered special advantages for conduct- 
ing that class of observations which I aimed at, as there was no danger 
of accidentiil infection from other sources than the experimental pens. 
At the same time the number of animals subjected to experiment was 
limited by the necessity for the most perlfect isolation of the healthy and 
diseased, for tlie employme.ut of separate attendants for ea(;h, and for 
the disinlectioii of instruments used for scientiJlc observations, and of 
the persons and clothes of those -who conducted these. 

The experimental perns were constructed in a, high open iield, with 
nothing to impede the free circulation of fiir ; they wore largii and roomy, 
with abundant ventilation from back and front, with perfcc^tly close walls, 
iioors, and roofs, and in. cases where two or more existed in th(} same 
building the iotervening walls were constructed of a double thickness of 
matched boards w^ith buildiag pasttjboard between, so that no com- 
munication could possibly take ))la(;o excepting through the open air of 
the field. V/hen it seemed needful disinfectants were placed at the ven- 
tilatmg orifices. On the pigs showing the first signs of iilness, infected 
pigs were promptly turned over to the care of attendants <lelegated for 
these alone, and the food utensUs, &c., for the healthy and diseased were 
.kept most carefully apart. When passing frx)m one to the otJier for 
scientific observations, the healthy wore first attended, and afterward the 
diseased, as far as possible in the order of severity. Then disinfection 
was resorted to, and no visit was paid to the healthy pigs mitli after the 
lapse of six or eight hours, with free exposin-e in the interval. In the 
pens the most scrupulous cleanliness was maintained and deodorizing 
agents used so as to keep them perfectly sv^eet, 

I may bo allowed to add that I have rciceived most valuable assistance 
from two of my students, Messrs. A. M. Farringtou and A. (1. Eoyer, m 
conducting the daily observations, as well as in making %mt mortem 
examinations, and in the examination of diseased products. 
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INCTJEATION OF THE DISEASE. 

Oiir experiments have slicwii tMs to vary greatly, thougli in the great 
majority of cases it terminated in from three to seven days after inocu- 
lation. As shown in the table appended, one sicjkened on the first day, 
three on the third, two on the fourth, one on the fifth, two on the sixth^ 
four on the seventh, and one each on the eighth and thirteenth days 
respectively. A comparison of these results with those obtained else- 
where seems to show that we have reached the two extremes. Dr. Sut- 
ton, observing the result of contact alone in autumn, sets the period at 
from thirteen to fourteen days ; my own observations in Scotland, in 
summer, indicated seven to fouiteen days ; Professor Axe, in London, 
in summer, concluded on five to eight days ; Dr. Budd, in summer, four 
to five days J and Professor Osier, in autumn, four to six days, 

SY?d[PTOMS. 

The cases observed were of all degrees of severity, from a slight access 
of fever, with some loss of appetite, irregularity of the bowels, and alter- 
nations of heat and cold on ttie surface, to violent attacks, teriamatiag 
fatally after eleven days' illness. ■ 

Early symptoms. — 1r an average case, one of the earliest signs of ill- 
ness was an elevated temperature of the body, amounting to one or two 
degrees above the former indications flimished by the same animal. 
This quahfication appears requisite, as the temperatures of healthy pigs 
were found to vary widely under different conditions of life. After act- 
ive exercise or excitement 104P F. is not unfreqnent, while in a close 
pen where they are quiet and still, 100° to 102° F. is quite as common. 
On more than one occasion, when a pig got accidentally fixed in a nar- 
row space where he had barely room to stand, the temperature was re- 
duced to 99"^ and even 98° E. The body heat was raised by a hearly 
meal and lowered by abstinence. Generally a sudden rise of tempera- 
ture and saturation of the atmosphere with moisture led to an elevation 
of the body heat, in other cases a reduction of the temperature of the 
air led to the same phenomenon. (See table of Meteorological Observa- 
tions and Temperatures.) In connection with the rise of temperature 
there was generally a diffuse redness of the skin, with uicreased waxmth, 
alternating with cold, especially in the ears, nose, tail, and Umbs. The 
pulse usuaUy rose perceptibly, sometimes reaching 120 per minute, while 
the breathing was little if at all afi'ected. The snout was often drawn 
back, giving a wrinkled or pinched appearance to the face ; the move- 
ments were less active, sometimes decidedly stiff and slow ; there was 
perceptible falling off in appetite, and the bowels were usually costive. 

JJisease at its height — The temperature rose iu most cases to 105° F., 
and exceptionally only to lOTo or 108° F. (Dr. Osier records 110° F.), 
to be followed after a variable lengtli of time (three to twenty days) by a 
a descent to the natural standard, or even lower. The pulse also rose to 
120-130, and the fiushes of heat on the skin were much more frequent and 
extreme. At the same time certain changes appeared m the skin, vary- 
ing greatly in degree iu different cases, but which may be descritfcd as 
follows : 

First. A pink or scarlet rash ia spots averaging about one-tenth incb 
in diameter, but often becoming confiuent so as to form an extended 
blush. Many such spots disappeared momentarily under pressure, show- 
ing that the minute blood-vessels were not yet completely blocked, but 
only dilated. Many, however, could not be even temporarily obhterated 



DISEASES OF SWINE AND OTHER ANIMALS. 



367 



by pressure, sliowing already existing embolism if not even rupture and 
tlie escape of the blood-elements into the tissue. 

Second. In some, though b^^ no means iii all, there appeared black 
spots on Yfhich pressure had no effect. The cuticle of such spots dried 
up and shrunk, and if the pig survived long enough was finally de- 
tached. 

Third. In nearly all there were slight pointed elevations, mostly 
around the roots of the bristles, which over the whole body had become 
more erect, rough, and harsh. 

Fourth. Sca ttered more or less abundantly over the suriace were black 
concretions, hardening in most cases into a scab, but in others, and par- 
ticularly on the inner side of the thighs, accumulating as a soft, gTcasy 
inunction. Where this was not diffused as a uniform black incrusta- 
tion, it showed as small black particles mostly at the roots of the bris- 
tles, and was evidently a product of the diseased sebaceous glands. 

Fifth. The skin showed at many points, and above aU on the pendent 
margms of the ears, on the hocks and knees, on the rump and abdomen, 
an unbroken blue or violet tint, which couJd not be effaced by pressure. 
In bad cases this was associated with considerable swelling of the ears, 
and in one with mixture of the integument and loss of blood. 

Finally. A great accumulation of scurf took place along the back, and 
with the tough, rigid state of the skia contributed much to the unthrifty 
look of the subject. 

The arching of the back, the drawing up of the flank, the advance of 
the hind toward the fore feet, and the stiff movements of the hind limbs 
sufficiently attested abdominal suffering, while the contractions of the 
rectum resisting the introduction of the thermometer testified in most 
cases to the initabiUty of the bowels, if not to the thickening and corru- 
gation of their mucous membrane. The gait was stiff and uncertain, 
and the pai;ient inclined to lie ia its litter, by preference stretched on its 
belly. The bowels at this stage were mostly irritable. In the milder 
cases they were mostly costive, or if the dung was of natural consist- 
ency it smelt strongly. In the worst cases, and in several of the milder 
ones, they became relaxed with a semi-solid fetid discharge, or a yel- 
lowish white or slaty yellow watery flow, alternating with more confined 
or costive conditions. Yomiting was noticed once or twice, but was al- 
together exceptional. One patient ground its teeth, but one only. Sev- 
eral had a cough, occurring in paroxysms, but the majority had none, 
and this is the more remarkable that several of those that appeared to 
show this immunity harbored numerous lung-worms. In most cases the 
inguinal glands coidd be felt to be enlarged. 

Stage of sinMng. — Wlien patients were approaching death, the tem- 
perature, after reaching its highest point, suddenly descended to below 
the natural, the pulse increased to 130 or even 160 per minute, extreme 
weakness supervened so that the animal could barely rise or drag itself 
around 5 in some cases the nervous powers were so dulled that the pig 
lay in a stui)or, hardly disturbed when pricked to obtain a drop of blood 
for examination^ and in others there seemed to be active delirium, with 
sudden starting and screaming. !N^ervous disorder was further shown 
by general tremors and muscular jerking of the limbs or body. If for- 
merly purging, the anus became relaxed, and the liquid feces escaping 
involuntarily smeared the thighs and bed. In two tiiis state of things 
lasted for two days before death supervened. At this stage moving 
bacteria were repeatedly detected in the blood. 

Subsidence of fever. — In cases which seemed to promise recovery, in- 
cl^ding a majoritv of the whole, ,the temperature declined gradually 



368 llEPORT OF THE COMMISSIONER OF AGRICULTURE. 



toward the natural standard, the bowels became more regular, the ap- 
petite improved, the skin cleared ui), and all the bad symptoms steadily 
diminished. As it was not our object to presei-ve them they were either 
sacrificed or again inoculated, so that the too frequently tardy and im- 
X^erfect or uncertain convalescence was not verified in our pens. 

POST-MORTEM LESIONS. 

In considering the morbid anatomy of the disease, the lesions of the 
skin refe>rred to above under the head of symptoms need not be again 
recorded. 

The characteristic lesions were found especially in the digestive or- 
gans, the lymphatic glands^ and the lungs, though the serous mem- 
branes and other tissues were by no means always exempt. 

Digestive organs. — In four cases the tongue was the seat of spots of a 
deep-blue color, ineffaceable by pressure, and in tliree cases it bore dis- 
tinct ulcers, similar to those to be described later as existing in the 
large intestine. Similar ulcers appeared on the soft palate, in wo 
cases, and on the tonsils in one. In four cases the pharynx bore inc 'Ji- 
ble blue spots of extravasation, but no distinct ulceration. In one n- 
stance a white concretion in four minute lobes, like pins' heads, a is 
found on the mucous membrane on the back of one arytenoid cartila 3, 
consistin g of rounded nucleated cells and granular matter. In one ci e 
only did the guUet show patches of congestion. The stomach alwa 3 
contained a fair amount of food, usually smelt intensely acid, the e • 
halation faming with ammonia, and presented on the mucous membrai 
of its great curvature a mottled, dark-brown discoloration, as is ofte 
seen in pigs that have been starved for some time prior to slaughtering 
In four cases this membrane bore patches of thickening from J to : 
iiich in diameter, of a deep-red color, from blood extravasation into anc 
beneath the mucosa. In two cases it bore a dirty yellowisn-white pel- 
licle of diphtheritic-looking false membrane, the microscopic characters 
of which wlQ be noted hereafter. In one case slight erosion of the mem- 
brane had ensued, but without the formation of any slough. 

The small intestines constantly presented spots of congestion, and some- 
times extended tracks of the same, with softening of the mucous mem- 
brane and excessive production of mucus. The spots were easily over- 
looked unless when the entire length of the gut was slit open and 
carefully examined, but when closely examined they presented not only 
the branching redness resulting from coagulation of blood in the capil- 
lary blood-vessels, but also microscopic extravasations of the blood out 
of thin natural currents. Another potat which served to characterize 
these limited congestions was a greater or less haemorrhagic reddening 
of the mesenteric glands immediately adjacent to the congested spots. 
In three cases only were distinct erosions found on the small intestines, 
and in one, ulceration with the dirtj^- white central slough so common ia 
the large intestines. The edge of the ileo-csecal valve was twice the 
seat of a sloughiag ulcer, and in four subjects the glandular follicles of 
Peyer^s patch were enlarged at this point, a condition which is, however, 
not uncommon in pigs killed in health. 

In the large intestines the lesions were at once more constant and more 
advanced. The ca3cum was the seat of dark-red patches from conges- 
tion and extravasation in six cases, the colon in six, and the rectum in 
five. Ulcers appeared on the ca3cum in eight cases, on the colon ia seven, 
and on t)he rectum in three. In two cases the whole length of the large 
intestine was the seat of great thickening of the mucous meml>rane, 
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which was of a deep, dark-red color, and thrown into prominent trans- 
verse folds, that considerably diminished its internal caliber. The large 
intestine was more entirely free from slight congestion of the mucous 
membrane, and in two cases only were no ulcers found on this part. 

The variety of these ulcers deserves a passing notice. In a certain 
number of cases the mucous membrane, though comparatively free from 
congestion, showed a number of small con-lcal swellings, with yellowish 
depressed centers, and about the diameter of one-haS a line. To the 
naked eye these appear like enlarged solitary glands, but have been 
shown by Dr. Klein, of London, to be enlarged and diseased mucous 
crypts (follicles of Lieberkiihn.) Kext, erosions of larger size were not 
uncommon. In these, the surface layer of the mucous membrane was 
destroyed, leading a depressed, red, congested base, and swoUen, slightly 
congested, and reddened edges. Then there are the older ulcers in which, 
with a more or less reddened base and margin, there is a central dirty- 
white product, arranged in concentric layers, and usually projecting 
above the line of the adjacent mucous membrane, and even overlapping 
it. This appears like a slough, and though sometimes stained with 
blood contains no pervious vessels. In one instance this slough, in 
place of occurring in rounded isolated forms, extended transversely to 
the direction of the intestine, occupying the limits of its morbid trans- 
verse folds for half the circumference of the canal, or even more. These 
bands were abundant in the caecum and colon, and at intervals two ad- 
jacent ones would merge into each other at their widest parts. Finally, 
in one case, a great part of the surface of the csecum and colon was cov- 
ered by a yellowish- white dipthheritic-looking pellicle, in patches of 
several inches in length, and projecting above the surface of the mucous 
membrane at its free border. 

In one case only was there a blood-colored liquid effusion into the 
peritoneum. In another, a transparent exudation between the folds of 
the mesentery contained a microscopic embryo worm ; but the most care- 
ful search could detect no others at this point, nor iu the coats of the 
intestines. In one case, whitish concretions were found on the mesen- 
tery, projecting from the surface and composed of granular cells like 
those of the concretion on the larynx. 

Liver. — Shght ecchymosis on the surface of the liver was common, but 
extensive congestion, and above aU softening, were virtually absent. 
When congestion existed the acini were most deeply colored in the cen- 
ter, showing the implication of the hepatic veins and intralobular flexus 
rather than the portal system. In two cases this organ contained sUght 
caseous deposits, in one an acepJialocyst, and several times hydatids. 

The panGrecLs appeared to be uniformly healthy. 

The spleen appeared unduly black and gorged with blood on two occa- 
sions only, and in the worst of these the blood was alive with actively- 
moving bacteria. 

The lymphatic glands of the mesentery and of the abdomen generally 
may be said to have been uniformly altered. Those in the vicinity of 
congested or ulcerated patches of intestines were usually of a dark blood- 
red, confined to the surface of the gland, or in the worst cases extending 
through its entii:e substance. In cases where the disease had passed th e 
crisis, and the subject was advancing towards recovery, there was often 
simply a gTayish discoloration of the surface of the gland, where such 
hsemorrhagic discoloration would have been found in the earlier stages. 
In aU cases the glands appeared to be materially enlarged. 

These remarks would equally apply to the lymphatic glands in the 
chest, throat, or other parts where congestion and ecchymosis existed* 
24AGR 
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Eespirato7'y organs. — Congestions and ecchymosis were common on the 
larynx, windpipe, and pleurse. Though the lungs never entirely escaped, 
in one case only was an entire lung hepatized. Exudation and consoli- 
dation of the lung-tissue were in a few instances confined to the anterior 
lobes, but as a rule a few of the posterior lobulettes only were affected. 
In some cases exudation was confined to the interlobular spaces, which 
accordingly appeared as broad lines circumscribing the lighter- colored 
lobes, with which they contrasted strongly in color because of their dark 
blood-stained exudate. Even when the lobules were also the seat of ex- 
udation, they were mostly lighter than the interlobular spaces, in this 
differing from the ordinary inflammation of the lungs, in which the latter 
appear as yellow lines. The bronchia of the affected lobules were invari- 
ably filled with a frothy mucus, while in eight subjects they contained 
numerous lung-worms (Strongylus elongatus). It is worthy of notice that 
in nearly all cases in which lung-worms were found, the lobules into 
which the exudate had taken place were invariably connected with the 
infested bronchia. In one case the "vdndpipe presented along its whole 
length a yellowish- white false membrane similar to that described as ex- 
isting on the large intestine. In another instance a blocked bronchium 
presented a small circular slough not unlike the commencing slough of 
the intestinal mucous membrane. In no case did I meet with the caseous 
blocking of the bronchia recorded by Klein. 

In one case only was there extensive liquid effusion into the pleurse. 
This was of a dark blood color, and, besides, the blood-globules contained 
myriads of actively-moving bacteria. False membranes of recent forma- 
tion also connected the pulmonic to the phrenic pleurse in this case. 
The right lung was hepatized throughout. In the same subject the 
pericardium was the seat of a similar exudate, and fibrinous coagula 
connected the cardiac to the mediastinal layer. In three cases the hn- 
ing^membrane of the heart was the seat of spots of ecchymosis, by pref- 
erence on the papiUary muscles. The right heart usually contained a 
clot of blood which showed a huffy coat in three cases only. In two 
cases ther(i was a clear translucent exudation around the auricule ventric- 
ular furrovr, which, under the microscope, showed fat cells and granules, 
and a network of capillary vessels in which the blood-globules moved 
freely, and showed no tendency to adhere. 

Brai7i, — In one case there were four hae-morrhagic spots on the dura- 
mater, averaging about one line in breadth. 

MICROSCOPIC OBSERVATIONS. 

/S'A^m.— -Microscopic sections through the affected portions of skin 
showed the various grades of congestion • congestion with blocking of 
the capillaries, and excess of lymphoid and large granular cells and 
granules staining deeply with coloring agents 5 and congestion, with ex- 
travasation and the formation of necrotic spots. (See Plate IX, Fig. 1.) 
With the earlier congestion there is more or less dropsy of the skin and 
consequent separation of its intimate textures, while in the later or more 
severe conditions a fribinous exudation takes i)lace, and this mky even 
exude from the surface and concrete there in dark scabs. In no instance 
did I meet with the formation of pus in the skin, and notwithstanding 
the numerous minute extravasations into the true skin and cuticle, in 
one case only was there sufficient destruction of a superficial vessel to 
lead to a temporary haemorrhage. One feature which I have not seen 
mentioned by other observers is the implication of the bristle folhcles. 
It has been aLi:eady stated that the pink papular eruption is mostly ob- 
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served around the roots of the bristles, and it may be added that the 
bristles always stand erect and harsh. Moreover, in addition to the 
general unthriftiness and scurfiness of the skin, it tends early to become 
coated with greasy exudation, resulting usually in the black concretion 
already mentioned and soluble in ether. This is manifestly a product 
of the hair foll icles and their sebaceous glands, and accordingly a section 
through one of these shows the deep congestion of the capillary plexus. 
(See Plate IX., Fig. 2.) 

Intestine. — Sections through those portions of the mucous membrane 
which are merely congested and reddened, but without ulceration, shows 
stagnation and blocking of the capillary vessels tu the mucosa and sub- 
mucosa, with thickening and softening of the textures, and especially of 
the epithelial layer. This last contains a great excess of granules and 
aggregations of granules into cell forms (giant celL^ of Klein), while the 
epithehal cells themselves are reduced in size and contain enlarged 
nuclei. As formerly pointed out by Klein, the degeneration is often 
greatest around the openings of the crypts of Lieberkiihn, and in theic 
interior, while their cavities are not unfrequently filled with extravasated 
blood. Besides the above are found lymphoid and wandering blood 
cells, crystals of hsematine and closely aggregated masses of granules 
staining deep purple blue in haematoxylon and iusoluble in caustic potass 
— the micrococci of Klein. These last are especially abundant on the 
surface, but extend into the deeper fibrous layers as well. In severe 
cases the epithelial layer may be raised from the mucosa by a consider- 
able dark-red clot, though the escape of blood in large amount is more 
frequent under the mucous membrane, so as to separate it from the mus- 
cular coat. 

The ulcers with a central slough present at their base the same char- 
acters as the congested mucous membrane, as regards cellular and gran- 
ular proliforation, blocking of vessels, exudation, and microscopic extra- 
vasation. The slough may be shown to be made up mainly of small 
nucleated ceUs and granules, but it retains under the microscope its close 
laminated appearance, caused by the gradual extension iu depth and 
breadth by the death of successive layers of the mucous membrane. It 
contains numerous groups of the granular bacteria already referred to, 
and extending down to its deepest strata. 

Lympliatic glands. — ^As regards the lymphatic glands, I need only 
reijeat the statement of Kleia, that the blocking of vessels and extrav- 
asation of blood is most commonly into the outer or cortical portion 
alone 5 in the more severe forms in which the medullary part is also im- 
plicated, the blood effusion is often confined to the lymph-channels and 
the connective tissue-partitions, while the glandular cylinders escape. 
It is in cases of longer standing that the cell changes are the most 
marked. Then there may be found in the lymph-channels the giant 
cells already m entioned, and the groups of granular-looking micrococci, 
similar to those found in the intestinal ulcers, as well as lymph-cells ol 
an abnormally dark granular aspect. 

Organs of respiration, — The characteristic lesion of the lungs is lobular 
pneumonia, the exudation taking place most abundantly into the con- 
nective tissue between the lobules, and there assuming a dark color by 
reason of the abundant escape of blood-globules. On making a micro- 
scopic section across the smaller air tubes and air sacks, we &id in the 
connective tissues generally, and in the walls of the alveoli and around 
the bronchia an exudation containing an excess of smaU round lym- 
phoid cells and granules, and in the air cells themselves accumulations 
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of similar rounded cells (Klein's giant cells), granular matter, and clumps 
of granular bacteria. 

In one instance the wind-pipe from larynx to lung had its superior 
waU covered by a yellowish-white diptheritic-looking layer similar to that 
which I found on another occasion throughout nearly the whole large 
intestine. A section of this under the microscope showed mainly small 
rounded granular cells, Klein's large granular uniocular cells, and clus- 
ters of the granular masses of bacteria, staining deeply with hsema- 
toxylon. The liver sometimes showed congestion and blocking of its 
intralobular capillaries and an escape of small rounded granular cells 
(lymph) into the interlobular spaces, the latter affording a marked con- 
trast to the redness in the center of the acini. 

Kidneys, — These were, with one exception, pale in their cortical por- 
tion, and a cloudy swelling existed in the walls of the tubules. Spots 
of blood-staining were common on the papillae, and at those points the 
capillaries were blocked by coagula to a greater or less extent. ^ 

Blood. — In most cases no alteration of the blood was detected. In 
one pig, however, on the second day before death, the blood swarmed 
with bacteria, showing very active movements. In the subjoined draw- 
ings (Plate XIII, Fig. 3) may be seen the various forms presented by 
one bacterium in a few minutes only. The blood of another pig, which 
had been inoculated from this one showed the same living germs in 
equal quantity. They were further found in the blood of a rabbit and 
sheep inoculated from the first-mentioned pig. In an abscess of a puppy 
which had also been inoculated the germs were abundant. The blood 
was not examined. In the blood of healthy pigs no such organisms 
were found. It may be added that the greatest precautions were taken 
to avoid the introduction of extraneous germs. The caustic potass em- 
ployed was first fused, then placed with reboiled distilled water in a 
stoppered bottle that had been heated to a red heat. The glass slides 
and cover glasses were cleaned and burned, the skin of the animal 
cleaned and incised with a knife that had just been heated in the flame 
of a lamp, the caustic solution and the distilled water for the immersion 
lens were reboiled on each occasion before using, and finally the glass 
rods employed tq lift the latter were superheated before being dipped in 
them. On different occasions when the animal was beiag killed I even 
received the blood from the flowing vessels beneath the skin into a cap- 
illary tube which had just been purified by burniag in the flame of a 
lamp. With these precautions it might have been possible for one or 
two bacteria to get in from the atmosphere, but not for the swarms I 
found as soon as the blood was placed under the microscope. 

PARASITIC WORMS. 

In view of the fact that the swine-fever has been repeatedly ascribed 
to the ravages of worms, it may be well to notice specially those that 
were found in the pigs subjected to experiment. 

Strongylus elongatus (Dry.), Paradoxus (Mehlis), Lung-icorm. — The first 
eight pigs were purchased of a butcher, and had been fed on offal from 
his slaughter-house. The lungs of all these contained these worms in 
numbers varying from ten to forty full-grown specimens, and one pig 
died, apparently from this cause, on the seventh day. The worms were 
mostly found in the terminal part of the main bronchium ia the posterior 
lobe of one or both lungs. Others of the air-tubes were, however^ 
occasionally infested. The infested tubes were iiUed with a glairy 
mucus, rendering them totally imperviqus to air, and containing th« 
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white thread-like worms and myriads of microscopic eggs. In every 
case the lobules to which such obstructed air-tubes led were red, con- 
gested, and solid, or, as in one or two instances, dropsical, and of a 
slightly translucent, grayish color. Sections of the diseased portion 
showed the air-cells partially filled with an exudate in which small 
rounded ceU-forms predominated. The walls of the air-ceUs were the 
seat of congested and blocked capillaries and granular cells, while in 
most cases there were superadded the more specific characters of the 
fever — the presence of the worms and their irritation having evidently 
determined the lesions of the specific fever to the infested lobules. 

The worms may be thus shortly described: Head slightly conical 5 
mouth terminal, sinall, circular, with three papillae ; body like a stout 
thread, white or brownish, skin nonstriated 5 oesophagus short, 0.63 mil- 
limeters, enlarged posteriorly, club-shaped (Plate XIII, Fig. 4) • intes- 
tiae slightly sinuous, and longer than the body ; anus opening on a 
papilla a little in front of the tail. Maley 8 to 9 lines in length 5 tail 
curved, furnished with a bilobed membranous pouch supported by five 
rays, two of them double, and two long delicate spiculse with transverse 
markings (see Plate XIII, Fig. 5). Female^ 1 to 1^ inches long ; tail 
turned to one side, narrowing suddenly to be prolonged as a short, curved, 
conical point ; genital orifice in the anterior half of the body, yet close 
to the middle 5 oviducts very much convoluted. The ova are slightly 
ovoid inch ia diameter, and appear as if they filled the entire body 
of the adult female (see Plate XIY, Figs. 6, 7, and 8). • 

Habits. — Like other strongyli, these worms attain sexual maturity in 
the body of their host, and they lay their eggs in the bronchia, to be 
carried out in all probability and hatched in pools of water and moist 
earth. It is worthy of note that though I found in the bronchia and air 
cells eggs in all stages of segmentation, and those containing fully-formed 
embryos, I did not find a single free embryo worm. The presumption 
is that, like other closely related worms, they are only hatched out of 
the body, and that the microscopic embryos live for a variable length of 
time in water or moist earth, and on vegetables, to be taken in with 
these in feeding and drinking. 

That these worms are injurious there can be no doubt. Pigs infested ' 
by them thrive badly, and many die, as did the poorest of my first ex- 
perimental lot. Like all parasites, they multiply rapidly wherever their 
propagation is favored by the presence of large herds of swine, and es- 
pecially if these are kept on the same range and water season after sea- 
son. In such circumstances they will produce a veritable plague-, prov- 
ing especially destructive to the younger pigs. There is little doubt 
that many outbreaks of alleged hog-cholera, in which the lungs alone 
are afiected, are but instances of the ravages of these lung- worms, but 
that they are the cause of the specific fever which we are investigating 
is negatived by the complete absence of these worms in all of my sec- 
ond experimental lot. 

Tricoeephalus Dispai (Creplin) WJiip- Worm of Swine. — This I found 
iu large numbers in the caecum and colon of the experimental pigs, and 
especially of the first lot — ^those that had been fed on raw ofial. This 
worm is characterized by a long, delicate, filiform anterior part of the 
body, and a short, thick, posterior portion. The narrow portion is 0.02 
millimeters broad and exceedingly retractile 5 the posterior portion 
may be almost 1 millimeter thick. The tegument is very finely striated 
across, and has a longitudiual papillated band. The oesophagus is very 
wide and slightly tortuous. The male is about 1 J inches long but the thick 
portion does not much exceed ^ inch, and is curved in a spiral. The 
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spiculum measures about 1 line, and is furnished with a funnel-shaped 
membranous sheath. The female is to 2 inches in length, the thick 
portion varying from J to f of an inch. The posterior portion is brown- 
ish, filled with eggs, and ends in a blunt point. The ova are 0.052 mil- 
limeters in diameter, with a transparent button-like prolongation at each 
pole. 

Like as with other round worms, the ova are laid in the body of the 
host, but passing out are hatched in watex', &c., the young spending 
their early life in pools, streams, &c., and gain access to the body in 
food and drink. The worm we are at present considering is especially 
injurious because of its infesting the human being as well as the pig. 
Living in the large intestine, it bores its head and much of its anterior 
filiform body deeply (J inch) into the mucous- membrane and sucks the 
blood. When present in large numbers it determines active inflamma- 
tion of the large intestines, with costiveness or diarrhea, and a rapidly- 
advancing bloodlessness. Inasmuch as the seat of its ravages, the 
ceecum and colon, is specially obnoxious to the lesions of the true hog- 
fever, epizootics caused by the undue i)revalence of these worms are 
very liable to be confounded with the latter disease. The worms are so 
smaU that they are easily overlooked among the. solid contents of the 
viscera, ujiless special care is exercised in the search. 

Sclerostomim aentatum (Diesing). — This is another smaU worm of the 
ciecum and col6n of pigs, found on one occasion only in my experimental 
animals. It varies from J to J inch in length and is about ^ line in thick- 
ness, hence perhaps more easily overlooked than is the whip-worm, but 
no less Injurious. The body is of a dark gray, brown, or black, accord- 
ing to its contents ; the tegument covered with very fine transverse strisB, 
head broad, mouth terminal, round, and furnished with six very sharp 
horny teeth, with Vhich to penetrate the mucous membrane. The gul- 
let is broad and club-shaped, and furnished with two salivary glands, 
opening by delicate canals into the mouth. Intestine wide and sinuous. 
Male^ J inch long, inch in thickness ) tail furnished with a bell-shaped 
membranous exj^ansion, supported by three rays, but open on one side. 
Testicle single and extended in a sinuous manner from near the gullet 
* to the tail. Two delicate spicule?. Female^ 4 to 5 lines in length, tail 
slowly narrowed and terminated abruptly with a sharp projecting point. 
Ovaries very tortuous, extend from near the gullet to the tail, where 
they end in a globular enlargement, beneath which, and close to the 
point of the tail, is the vulva. The ovoid eggs are laid in the intestines, 
and carried out with the dung, in which they will hatch, and give exit 
to the embryo worms on the third day. Like all this family of round- 
mouthed worms, this fixes itself to the mucous membran^e by its mouth, 
penetrates the tissues with its sharp teeth, and hves upon the blood. If 
present in large numbers it may estabUsh such a drain that the host 
becomes pale and bloodless, rapidly loses condition, and perishes from 
aniBmia. It will also, like the whip-worm, irritate the bowels and bring 
on fatal iuflammation, with constipation or diarrhea. In both cases 
alike the lesions are in the ceecum and colon, the common seat of ulcera- 
tion, &c., in the specific fever ; hence the epizootic is hable to be set 
down as hog-cholera. It should be added that some members of the 
family of Sclerostomataj and notably the Sclerostomum eqitinum {Scleros- 
tomum of the horse), pass a portion of their early life encysted in the 
mucous membrane and even in other internal organs, and there is some 
reason to suj)pose that the Selerostomtm of the pig has similar habits, 
which add materially to the irritation caused by its presence iu large 
uumbers. The pigs in Virgioia reputed as dying ficom hog-cholera, caused 
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Dy microscopic worms in the walls of the bowels, were, in all probability, 
the victims of an epizootic of Sclerostomata, 

That the genuine hog-fever is not caused by either of these worms is 
best illustrated by the fact that in my second lot I found very few whip- 
worms and no Sclerostomata^ though both were diligently sought for. 

Gysticercus ZemicolUs, — This hydatid I found in considerable numbers 
in the abdominal cavity (in the omentum, peritoneum, liver, kidneys, 
&c.), in the pelvis, perineum, and pleurae of my first lot of pigs. It con- 
sists of an ovoid bag of liquid J to 1 inch in length, with an opening at 
one end, through which the head is drawn back into the sack. The head 
is supported on a very attenuated thread-like neck, whence the name. 
The membrane of the sack is marked by fine tiansverse strice, and if 
placed in tepid water will often undergo active contractions, during 
which the head can be seen to rise and fall in the interior. The head 
aud neck contain an abundance of dark calcareous i)articles, soluble 
with effervescence in a strong acid. 

Seventeen of these hydatids were fed to a ISTewfoundland puppy, fresh 
from its mother, ten having been kex)t for some time in a solution of 
common salt, while seven were fresh from a newly-killed pig. After 
twenty-five days the puppy w^as sacrificed, and seven tapeworms {Tcenia 
^ Marginata) were found attached by their hooked snouts to the mucous 
membrane of the jejunum. Exposure to a strong solution of common 
salt for less than a week in some cases had been gufficient to destroy the 
first ten, while all the seven cysticerci, grown fresh, developed into tape- 
worms. These had the globular head with four sucking disks and re- 
tractile proboscis, surrounded by a double row of 36 booklets, having 
the characteristic long posterior process as shown in the accompanying 
lithograph (Plate XIY, Figs. 9 and 10) ; also the calcareous markings in 
the head and neck already referred to. 

It is well known that when several ripe segments of this tapeworm are 
given to a sheep or goat, the myriads of , resulting embryo worms that 
bore their way into the liver and other organs will give rise to such de- 
structive changes in them that death may ensue in ten days. But here 
again we hav(i the counter evidence in the entire absence of these para- 
sites in my later lot of pigs, showing that they were in no way responsi- 
ble for the specific hog-fever. 

Other parasitic worms of sicine, — It is needless to open up the question 
of the causation of this disease by the other worms of swine. Many 
years ago Dr. Fletcher called attention to the destructive effects of the 
lard worm — Stephayiurus Dentatus — (misnamed Selerostoma Finguicula) 
on the liver and other internal organs, and even attributed the hog- 
cholera to its ravages. Doubtless he was dealing with an epizootic of 
this worm, but in many instances since, as in my^ own recent cases, this 
worm has been sought for in vain. 

So with the Trichina Spiralis, the ITooJc-headed Worm {EchinorhyncJms 
Gigas)j the common measle hydatid (Gysticercus Cellulosa), and the liver 
flukes {Fasciola Hepaticaj and Distomiim Lanciolatum)] however de- 
structive they may be to pigs in infested locahties, their entire absence 
in my experimental pigs sufficiently excludes them from the causation 
of the specific hog-fever. 

EXPERIMENTS ON THE PKOPAGATION OF THE DISEASE BY INOCULA- 
TION AND OTHERWISE. 

Virulence of dried virus, — In experimenting on the hogs it was sought, 
first, to ascertain the tenacity of life of the dried virus. This was indi 
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cated three years ago by Professor Axe, who successfully inoculated a 
pig with virus that had remained dried upon ivory points for twenty- 
six days. It seemed important to test this by further experiment, as 
upon this question depends the weighty one of arresting or putting an 
end to the plague by the extinction of its poison. 

Three pigs were inoculated with virulent products that had been 
dried on quills for one day, one with virus dried on the quill for four 
DAYS, one for five days, and one for six days. The quUls had been 
sent from I^Tew Jersey and IS'orth Carolina, wrapped in a simple paper 
covering, and therefore not- in any way specially protected against 
the action of the air. Of the six inoculations, four took effect, and in 
the two exceptional cases the quills had been treated with disinfectants 
before inoculation, so that the failure was to be expected. 

Virulenee of the dried intestine, — In the case of the quiUs, the virus 
was dried quickly on account of the tenuity of the layer, and no time 
was allowed for decomposition. With the diseased intestine the drying 
in the free air and sun was necessarily slower, and more time was 
allowed for septic changes. Three pigs were inoculated with diseased 
intestine which had been dried for three and four days respectively. 
In one case the diseased product was from I^orth Carolina, in aU three 
cases the inoculation proved successful. The morbid product, therefore, • 
even in comparatively thick layers, may dry spontaneously, so as to be 
the means of transmitting the disease to the most distant States. 

Virulenxie of the moist morhid prodmt if secluded from the air. — pig 
was inoculated with a portion of diseased intestine sent from Illinois in 
a closely corked bottle. The inoculating material had been three days 
from the pig and smelt slightly putrid. The disease developed on the 
sixth day. 

A second pig was inoculated with blood from a diseased pig that had 
been kept for eleven days at 100^ Fahrenheit in an isolation apparatus, 
the outlets of which were plugged with cotton wool. Illness supervened 
in twenty-four hours. 

The exclusion of air, or more probably the prevention or retardation 
of putrefaction, therefore, probably favors the longer preservation ol 
the poison. 

Probable non-virulence of morbid products that have undergone putrefac- 
tion, — Two pigs were inoculated in one day with the elements of an ulcer 
from a portion of intestine sent from New Jersey in a box. The product 
was two days from the pig and distinctly putrid. liTeither seemed to 
suffer at any time. 

A third pig was placed in a pen with , a portion of the same diseased 
intestine, and some manure sent with it. The intestine disappeared 
after the second day, and was probably eaten, but the pig showed no 
evil effects. 

It should be stated that each of these pigs had been formerly inocu- 
lated, and two appeared to pass through a mild form of the disease, 
while the third had showed an elevated temperature on three alternate 
days only. It may therefore be questioned whether they had not at- 
tained to a certain degree of insusceptibility which insured the negative 
results. In other cases, however, I have found a second inoculation to 
take though the first had been successful, and Dr. Osier records cases 
of the same kind. The results obtained in the three above-mentioned 
pigs would demand further investigation in this direction, as they sug- 
gest a probable explanation of any varying virulence of the disease in 
wet and dry seasons, iq sheds and in the fields. 

K we can'accept Dr. Klein's theory of the bacciUar origin of the disease^ 
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the harmless nature of thoroughly putrid products may be explained on 
the known principle that in preserved or cultivated products the prop- 
agation of the septic bacteria leads to the disappearance of the infecting 
ones. 

Virulence of the hlood, — A solitary experiment of Dr. Klein's having 
appeared to support the idea that the blood was non-virulent, I tested 
the matter by inoculating two pigs with the blood of one that had been 
sick for nine days. They sickened on the seventh and eighth days re- 
spectively, and from one of these the disease was still forther propa- 
gated by inoculating the blood on three other animals as recorded below. 
It may, however, still be questioned whether the blood is virulent at 
all stages, as in the animals infected in the above experiments it was 
found to contain numerous actively moving bacteria, which had not 
been found in certain of the milder cases. This subject demands further 
inquiry. 

Infection througJi the air. — Only one experiment was instituted on this 
subject. A healthy pig placed in a pen between two infected ones, and 
with the ventilating orifices within a foot of each other front and back, 
had an elevated temperature on the ninth, tenth, and eleventh days, 
with lameness in the right shoulder, evidently rheumatic. On the 
twenty-fourth day the temperature rose 2°, and remained 104^ F. and 
upward for six days, when it slowly declined to the natural standard. 

Infection of sheep, rabbit, and dog. — ^A merino wether, a tame rabbit, 
and a Newfoundland puppy were inoculated with blood and pleural 
fluid, containing numerous actively moving bacteria, taken from the 
right ventricle and pleura of a pig that had died the same morning. 
JJi^ext day the temperature of all three waiS elevated. In the puppy it 
became normal on the third day, but on the eighth day a large abscess 
formed in the seat of inoculation and burst. The rabbit had elevated 
temperature for eight days, lost appetite, became weak, and purged, 
and its blood 'contained myriads of the characteristic moving bacteria. 
The wether had his temperature raised for an equal length of time, and 
had bacteria m his blood, though not so abundantly. He did not seem 
to suffer materially in appetite or general health. The sheep and rab- 
bit had been each unsuccessfully inoculated on two former occasions, 
with the blood of sick pigs, in which no moving bacteria had been de- 
tected. It remains to be seen whether the virus can be conveyed back 
to the pig and with what eft'ect. Should further experiment show that 
other domestic animals than swine are subject to a mild foym of the dis- 
ease, and capable of thus conveying it and transmitting it with fatal 
effect to pigs at a distance, it will be a matter for the gravest consider- 
ation in all attempts to limit the spread of the malady or to secure its 
extinction. (Since the above was written, I have noticed that Dr. 
Klein has succeeded in transmitting the disease to rabbits, guinea-pigs, 
and mice.) 

Results of disinfection and inoculation of diseased products. -^JJn^^v 
this head eight experiments were conducted with as many different dis- 
infectants, the morbid products being in every case such as had proved 
successful by direct inoculation on other swine. The object being to 
test first the most available and least expensive of the disinfectants, 
the virulent matters were treated with i per cent, solution of each of 
the following agents : Bisulphite of soda, carbolic acid, sulphate of iron, 
chloride of zinc, and chloride of lime. The materials to be inoculated 
were in the thinnest layers, in four cases w^on quills and in two in thin 
sections to be inserted under the skin. Th^y were kept in contact with 
the disinfectants for five minutes, so that the virulent material was 
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thoroughly moistened, softened, and partially dissolved in the five cases 
in which a solution was used. In the sixth case the thin slice was only 
kept in t he fumes of the burning sulphur for five minutes. In all cases 
a portion of the disinfectant was necessarily introduced into the wound 
along with the virulent agent. In four out of the six pigs the disease 
developed and ran its course as shown in the table, the disinfectants 
thus proving ineffectual being carbohc acid, sulphate of iron, sulphurous 
acid, and chloride of lime. 

The pig inoculated with vims, treated with bisulphite of soda, died on 
the seventh day, evidently from lung-worms, and without any distinct 
symptoms of the plague. There remains the possibility that had it lived 
longer these would have appeared. 

One agent only out of the six can be set down as having proved an 
efficient disinfectant as used, namely, the chloride of zinc. The virus, 
treated with this agent, produced no appreciable illness ^ and though the 
pig's temperature was raised on the fourth, sixth, and ninth days, this 
was probably accidental, as it showed no tendency to become permanent. 
Finally, two pigs were subjected to a hypodermic injection of a few drops 
of the blood of a diseased subject, mixed in a dram of a solution of 
permanganate of potassa for the one, and of bromide of ammonium for 
the other. Both inoculations took effect, and one of the pigs thus in- 
fected furnished the blood which conveyed disease to the sheep, rabbit, 
and dpg, as recorded above. 

NATURE OF THE HOa FEVER. 

Though long confounded with typhoid fever ^ anthrax [malignant pus- 
tule)^ erysipelas J measles j scarlatina^ &c,, this malady is distinct from aU 
of them. In my report for 1875 I pointed out my reasons for declining 
to recognize in it either of the above maladies, and claiming it to be " a 
disease sid generis ^^-y and thi^ position has been fully indorsed by the 
recent researches of Klein, Osier, and others, as well as by my own ex- 
periments. This affection may be defined as a specific, contagious fever 
of swine, characterized by a high but variable temperature, by conges- 
tion, exudation, ecchymosis, and ulceration of the intestinal mucous mem- 
brane, especially that of the caecum and colon, and, to a less extent, of 
the stomach; by congestions and exudations in the lungs in the form of 
lobular pneumonia; by general heat and redness of the skin, the latter 
effaceable by pressure; by darker red and black spots unaffected by 
pressure; by a papular eruption and abundant dark sebaceous exuda- 
tion ; by ecchymosis on the mucous and serous membranes generally; by 
swelling and ecchymosis of the lymphatic glands; by irregularity of the 
bowels, costiveness alternating with a fetid diarrhea ; and perhaps most 
important of all, by the presence of colonies of minute globular micro- 
cocci in the various seats of morbid change. 

An experiment of Dr. Klein, in 1877, in which he cultivated the micro- 
coccus for iseven successive generation s in the aqueous humor taken from 
the eyes of rabbits, using only a speck on the point of a needle to inocu- 
late every new portion of the humor, and finally inoculated the product 
of the fifth and seventh generations successfully on two pigs, seems to 
establish that these microphytes are the ultimate cause of the disease. 
My own experiment, in which the disease was conveyed by "blood that 
had been kept for eleven days in an incubator at the temperature of the 
body, goes to support the same conclusion; but I hope still to subject 
this question to a more crucial test. If we accept this hypothesis of the 
pathogenic action of the bacteria, it woidd almost of neceisjsity follow 
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that the blood, the channel through which these must be carried to the 
various organs in which they are found, must prove virulent. One of 
Dr. Klein's experiments appears to negative this conclusion, whereas 
three of mine go to support it. From what we know of the generation 
of microphytes, it seems not improbable that at certain stages of its de- 
velopment this specimen may fail to be injurious, or more probably the 
germs may be filtered from the blood, bemg aiTested in the capOlaries, 
where they determine the morbid changes, and thus many specimens of 
blood may be obtained which are destitute of the morbid element, until 
that is again produced in abundance by proliferation in the tissues. By 
reference to my experiments, it will be seen that the blood with which 
the successful inoculations were made was taken from pigs in the last 
stage of the disease, or just after death. That the blood is virulent at 
certain stages is unquestionable, and in the nature of things this can 
sparcely fail to be the case, even if we were to set aside experiments and 
reach our decision from the lesions alone. 

CAUSES. 

It has been no part of my purpose to investigate the causes of this 
disease apart from the one specific cause of contagion. It was indeed 
impossible to pursue such a line of inquiry at a distance from any dis- 
trict where hogs are largely raised, where the disease prevails exten- 
sively, and where, presumably, new generations of the poison are taking 
place. One instance, however, of probable generation de novo has been 
brought under my notice, and the attendant circumstances were such 
that I think it important to publish the principal facts v In the end of 
April, 1871, Colonel Hoffmann, of Horseheads, purchased a large herd 
of swine to consume the buttermilk of his creamery. The swine were 
supplied with sheds, the open range of an orchard, with plenty of shade 
under the trees, on a gravelly soil, rising abruptly 10 to 15 feet above 
the general level of the valley, and were fed fresh buttermilk and com 
meal. All wont well until late in June or early in July, when the hogs 
began to sicken and died in large numbers, with the general symptoms of 
the hog fever. I have mentioned this mainly to negative the widespread 
belief that the source of the trouble is in the exclusive feeding upon 
corn. Here we had a laxative and otherwise model diet, supplemented 
only to a slight extent by com. It may be well to state that in other 
years, when he has purchased Western hogs, the disease has always 
appeared within ten days or a fortnight after their arrival. When New 
York State hogs only have been bought the pestilence has not broken 
out. 

In view of the strong assertions that pigs wiU not contract the disease 
when fed in part on green food or on succulent vegetables— turnips, 
beets, potatoes, apples, &c. — I had some subjects of experiment freely 
supplied with potatoes and apples, but whenever the poison was intro- 
duced by inoculation I could detect no difference in the p^od of incu- 
bation or the severity of the attack. 

It may be added that all unwholesome conditions of feeding and man- 
agement will favor the development of this as of other specific fevers, 
by deranging the nutrition, disturbing the balance of waste and re- 
pair, loading the blood and tissues with effete and abnormal products, 
raising the body temperature, and on the whole briQging about a state 
of the system extremely favorable to the propagation and growth of 
disease germs. But while the importance of all these may be recog- 
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nized as accessories, we must not allow them to withdraw our attention 
from the one condition essential to the development and propagation of 
the malady — ^the presence of the specific poison. To quote from my 
report of 1875, "The important point is this: We know this is a con- 
tagious affection, to the propagation of which all possible insalubrious 
conditions contribute. So soon as we concentrate our attention on 
this point we have the key to its prevention, if not to its entire extinc- 
tion.^^ 

IS THE TREATMENT OF HOG FEVER GOOD POLICY? 

In taking what I know to be an unpopular position on this subject, I 
am led by the strongest convictions of duty. I well know how popular 
would be an investigation into the curative powers of different systems, 
and even nostrums, in this disease, and how many breeders and dealers 
in swine will readily spend more than the value of the sick hog in the 
purchase of boasted specifics, to say nothing of the cost of attendance, 
and how they will rejoice over the wretched unthrifty animal whose life 
is at times preserved. It is not that recovery is impossible. A certain 
proportion, 20, 50, or even 80 per cent., will often survive. In my ex- 
perimental cases only 21 per cent, died and over 28 per cent, recovered 
from the first attack, so that they were used for further experiment, and 
this without any attempt at medication or treatment further than whole- 
some food, cleanliness, and disinfection of the pens. I am convinced 
that a still better showing could be made in the majority of cases if the 
sick animals were submitted to careful and intelligent medical treat- 
ment. 

Were the question of the preservation of the infected pig the only one 
or the main one to be considered, I would strongly advocate medicinal 
treatment. But the question is rather one of comparison between this 
one sick hog or herd and all the healthy swine in the same town, county. 
State, or nation. This is not a question of morality, but a problem in 
political economy, and when dealt with by a government must be de- 
cided on the ground of what is best for the whole nation. If, then, the 
preservation and treatment of a single sick hog means the incessant and 
incalculable increase in its body and secretions of a poison which is in 
the last degree deadly to other hogs 5 if this poison can be dried and 
preserved for a length of time, and carried meanwhile to a distance of a 
thousand miles, and if not hogs alone but sheep, guinea-pigs, and even 
wild animals like rabbits and mice, can contract the disease and convey 
the poison to any distance in their bodies, then the best interests of the 
nation demand that the sick animal shall not be preserved, but promptly 
sacrificed to the good of the community. 

This point is so important that I may be permitted to dwell on it a 
little further. Some of my experimental pigs were successfully inocu- 
lated with quills that had been dipped in the morbid exudations of sick 
pigs in ]Se^ Jersey and North Carolina, and had been dried and pre- 
served for from one to six days in this condition. Here we had the thin- 
nest possible film, such as might have adhered to the clothiag of man, 
the hair of an animal, the feet or bill of a bird, the legs or prehensile 
organs of an insect, to a dried leaf, or even to a floating thistledown, and 
might have been thus carried in a great many different ways to infect 
distant herds. What was actually conveyed some hundred miles on a 
dried quQl, and preserved its virulence for six days in this condition, can 
be as certainly preserved on any other dry object, and if brought by 
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accident in contact with a raw surface, will produce disease as surely as 
did the quills in my inoculations. My own observations in this respect 
have been more than corroborated by one of Professor Axe, of the Eoyal 
Veterinary College, London. He produced the disease by inoculating 
from ivory points on which the cutaneous exudation had been dried up 
for the long period of twenty-six days. 

That the poison can be preserved even in the liquid state when the 
germs of putrefaction are excluded, may be inferred from my successftd 
inoculations with blood that had been kept in an isolation apparatus, at 
the ordinary body temperature, for the period of eleven days. As directly 
to the point is the cultivation of the poison in aqueous humor for seven 
days, by Klein, and its subsequent successftd inoculation. This experi- 
ment of Klein is, however, possessed of vastly greater importance, inas- 
much as by it it was first shown that the poison can be cultivated and 
indefinitely increased out of the animal body as well as in it. On seven 
successive days he inoculated seven successive portions of aqueous humor 
with as much of the inoculated liquid of the previous day as would ad- 
here to the point of a needle, the first having been similarly inoculated 
from the sick pig. From the cultivations of the fifth and seventh days, 
respectively, a <fiop was taken and two pigs were successfully inoculated 
therewith. In the cultivation of each day were found myriads of hacillm^ 
but no other organization, and thus Klein was the first to show that the 
hacillus is the probable cause of the disease. Had there been no repro- 
duction and increase of the poison, it must have been rendered incon- 
ceivably dilute, an approximate ratio of the poison added to the first 
day's cultivation, and that added to the last, being about as 1 is to 
1,000,000,000,000,000,000. That such a dilution could be operative seems 
utterly incredible, and as modem research shows that virulence resides 
not in simple liquids, but in the solid particles contained in them, and 
as the only definite organisms in the cultivation liquids were the haeilli^ 
it seems inevitable that these are the active cause of the disease. But 
if so, they cannot only be preserved, but increased in suitable fluids out- 
side the animal body. It is true they disappear when the active organ- 
isms of ordinary putrefaction {hacterium termo) become numerous, but 
they are not necessarily destroyed. From what we know of the life of 
these mycrophytes it is to be feared that so far as the hacillus has ad- 
vanced to the production of spores, it will be preserved iu a dormant 
state, like so many dried seeds, until conditions favorable to its growth 
shall transpire. On the other hand it may be recollected that my at- 
tempts to propagate the disease from a putrefying bowel failed, so that 
further observation is wanted before we can say that the bacillus or its 
spores are preserved in a septic liquid. However that may be, the pos- 
sibility of its increase m a non-septic normal fluid is an additional argu- 
ment for the total destruction of all diseased pigs and morbid products. 

In the case of high-priced pigs, where expensB is no object, and where 
the patients can be kept in thoroughly disinfected pens, under the most 
rigid seclusion, treatment may sometimes be commendable 5 but in the 
case of common herds, and as viewed from the standpoint of the great- 
est good to the greatest number, there can be no question at all that the 
treatment of the sick is the most ruinous policy, while the most stringent 
measures for the extinction of the poison is the only economical one. 
The universal experience of veteriaarians supports this conclusion, and 
nearly every European government has now reached the same conviction, 
and absolutely prevent the preservation and treatment of the victims of 
those fatal contagious diseases which most threaten their flocks and 
herds. 



382 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



MEASURES TO ARREST AND EXTIRPATE THE DISEASE. 

To put a stop to the ravages of the fever concerted measures are 
essential. One farmer may easily eradicate it from his own herds; but 
so long as his neighbors continue to harbor it his stock is daily subjected 
to the danger of renewed infection. His personal sacrifice is all in vain, 
so long as he is liable to have his herds infected by a chance visitor^ a 
wandering animal or bird, or even a favorable wind. What is true of 
the individual farmer is equally true of the township, county, and State. 
One may crush out the disease at a cost of immense effort and outlay 
only to find it reappearing the next day, as the result of carelessness on 
the part of an adjoining or even distant State or district.. In our East- 
ern States this plague is almost invariably the result of importation, and 
though from the lack of pigs it never gains a wide prevalence, it sufft- 
ciently illustrates how the disease is propagated in the West, where its 
more extended ravages are hable to blind the eyes to the fact. To secure 
a complete or even partial immunity active measures must be taken 
over the entire land, and while this cannot be done by States, districts, 
counties, or even towns, separately, it will be rendered the more effectual 
in the precise ratio that it is inaugurated as a uniform system over the 
entire country, and under one central controlling authority. 

Without entering at this time iuto all the details of the necessary 
restrictive measures, the following may be especially mentioned : 1st. The 
appointmcmt of a local authority and inspector to carry out the measures 
for the suppression of the disease. 2d. The injunction on all haviag the 
ownership or care of hogs, and upon all who may be caUed upon to 
advise concerning the same, or to treat them, to make known to such 
local authority all cases of real or suspected hog fever, under a penalty 
for every neglect of such injunction. 3d. The obligation of the local 
authority, under advice of a competent veterinary inspector, to see to 
the destruction of aU pigs suffering from the plague, their deep burial 
in a secluded place, and the thorough disinfection of the premises, uten- 
sils, and ]3ersons. dth. The thorough seclusion of all domestic animals 
that have been in contact with the sick pigs, and in the case of sheep 
and rabbits the destruction of the sick when this shall appear necessary. 
5th. Unless, where all the pigs in the iafected herd have been destroyed, 
the remainder should be placed on a register and examined daily by the 
inspector, so that the sick may be taken out and slaughtered on the 
appearance of the first signs of illness. 6th. Sheep and rabbits that 
have been in contact with the sick herd should also be registered, and 
any removal of such should be prohibited until one month after the last 
sick animal shaU have been disposed of. 7th. AU animals and birds, 
wild and tame, and all persons except those employed in the work, 
should be most carefully excluded from infected premises until these - 
have been disinfected and can be considered safe. 8th. The losses sus- 
tained by the necessary slaughter of hogs should be made good to the 
owner to the extent of not more than two-thirds of the real value as 
assessed l^y competent and disinterested parties. 9th. Such reimburse- 
ment should be forfeited when an owner fails to notify the proper 
authorities of the existence of the disease, or to assist in carrying out 
the measures necessary for its suppression. 10th. A register should be 
drawn up of all pigs i)resent on larms within a given area around the 
infected herd — say, one mile-— and no removal of such animals should be 
allowed until the disease has been definitely suppressed, unless such 
removal is made by special hcense granted by the local authority after 
they have assured themselves by the examination of an expert that the 
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animals to be moved are sound and out of a healthy herd. 11th. Eail- 
road and shipping agents at adjoining stations should be forbidden to 
ship pigs, excepting under license of the local authority, until the plague 
has been suppressed in the district. 12th. When infected i)igs have 
been sent by rail, boat, or other mode of conveyance, measures should 
be taken to insure the thorough disinfection of such cars or conveyances, 
as weU as the banks, docks, yards, and other places in or on vrhich the 
diseased animals may have been turned. 

Other measiKCS would be essential in particular localities. Thus in 
the many places where the hogs are turned out as street scavengers 
and meet from all different localities, such liberty should be put a stop 
to whenever the disease appears iii the district, and all hogs found at 
large should be rendered liable to summary seizure and destruction. 

The great difficulty of putting in practice the means necessary to the 
extirpation of the disease will be found to consist in the lack of veterinary 
experts. IsTo one but the accomplished veterinarian can be relied on to 
distinguish between the different communicable and destructive diseases 
of swiue, and to adopt the measures necessary to their suppression iQ the 
different cases. In illustration I need only recall the numerous reports in 
which what is supposed to be hog cholera has been found to depend on 
lung wormsj on any one of the four different kinds of intestinal round 
worms^ on the lard-worni^ on embryo tape-tcorms^ on malignant anthrax^ 
on pneumonia^ or on erysipelas. To class aU these as one and apply to 
all the same suppressive measures would be a simple waste of the pub- 
lic money, but to distinguish them and apply the proper antidote to 
each over a wide extent of territory would demand a number of experts 
whom it would be no easy matter to find. This state of things is the 
natural result of a persistent neglect of veterinary sanitary science and 
medicine as a factor in the national well-being, and must for a time 
prove a heavy incubus on all concerted efforts to restrict and stamp out 
our animal plagues. It wiLl retard success under the best devised sys- 
tem, and wiU sometimes lead to losses that might have been saved, yet 
if an earnest and prolonged effort is made the obstacle should not be an 
insuperable one, and the United States should be purged not of this 
plague only, but of all those animal pestilences which at present threaten 
our future well-beiag. 

Eespectfully submitted. 

JAMES LAW. 

Ithaca, K Y., January 2, 1879. 
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APPENDIX. 
Record of Dr. Law's Experiments.— No. 1. 



Male whitepig, eight months old; no special treed. Formerly fed offal from a slaughter-hauae 



X)at6. 


SOTIT. 


Temperature 
of Dody. 


Remarks. 


Sept. 30 
Oct.' 1 


3 p. in 


104. 75° r. 


Had escaped and was cau'glitMter a goo4 chase. 




103. 25 


1 


6 p. m 


103. 5 




2 
3 


9. 30 a.m.. 
9.30 a.in.. 


102.5 
102 




5 


4 p. m 


102. 75 


Inoculated from quill charged with dried liquid from infected 






lung; matter from Korth Carolina, and five days old; quill 








dipped five minutes in solution of bisulphite of soda^: 1 : : 500. 


6 




103. 25 


7 


11 a. Til 


100 . 




8 


12 noon . . . 


101. 5 




9 


11 a. m 


103.5 




10 


5 p. m 


101. 25 




11 


10 a. m 


102 




12 


4 p. m 


99 





Was found sprawling upon its belly unable to stand ; breathing slow, deep, paiffc- 
ing, and labored ; snout hot, dry, and of a leaden color ; ears and feet warm, bluish, 
but without any rash, eruption, blotches, or extravasations. Blood appears at the 
arms. An hour later this pig died. 

Post-mortem examination thirty-six hours after deaths — Body in excellent preservation ; 
condition low ; skin scurfy along the back ; snoqi livid blue, but without petechiae. 

Digestive organs : Tongue has papillae, at its base reddened ; a similar blush appears 
on the fauces and pharynx. 

Stomach and hoivels normal. ' / 

lAver firm and sound. Kidneys and bladder soimd. 

Urethra ( intrapelvic) deeply congested, almost black, but without any obstruction. 

Parasites in abdomen : A few tricocephali {whip-worms) in the large intestines ; a hydatid 
in the pelvie fascia. 

Chest: Pleura normal ; pericardium healthy, with a small quantity of serum. 

Pight lieart: Auricle and ventricle filled with dark clotted blood. 

Left heart : Auricle contains a small clot of black blood ; ventricle empty. 

Lungs : A great part of these is in a condition of carnification or infarction. This is 
confined to definite lobules or groups of lobules, the collapsed, red, fleshy aspect of 
which is in marked contrast with the full form and pale iDinkish-Avhite color of the 
reufainder. 

The afr passages (bronchi and bronchia) contain small portions of the contents of the 
stomach which have been vomited u\} and drawn into the lungs in the last violent 
efforts to breathe. The air-passages leading to the collapsed lobules contain large 
quantities of a watery mucus and pellets of worms (strong ylus elcmgatus) which com- 
l)letely block them. The obstructed terminal bronchia are dilated, and have their 
mucous membrane variously reddened and congested. Around these bronchia the 
connective tissue is strongly congested and filled with extravasated lymph, by which 
the vessels passing to and from tho lobuletts are compressed andfobstructed. In view 
of this stat(3 of things, the explanation of the process of infar(|^ion in the lobules is 
easy ; the ii-ritation and congestion caused by the worms in the infested air- tubes ex- 
tended to the surrounding connective tissue and the sheath^- of the accompanying 
blood-vessels ; the exudation of lymph compressed and obstructed the vessels, inducing 
stagnation, congestion, and exudation in the whole substance of the lobule or lobuletts 
to which these led. Hence the invariable connection of the infarcted lobule, and the 
blocked, congested, and worm-infested tube that led to it. 
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EXPEKIMBNT No. 2. 



White male pig, eight weeks old, smallest of litter. Formerly fed offal at a slaughter-hous$. 



Date. 


TTom*- 


Temperature 
of body. 


XVClII.cU.JkB. 


Sept. 30 




104. o F. 


Sas jnst com© on© mile in a wagon. 


Oct. 1 




103. 24 


1 




102.5 




2 


9.30 a. m 


102. 




3 


....do 


101, 




5 




102. 




6 




101. 




7 




100. 75 


Bowels quite loose ; rain. 


8 




102. 


Inocnlated from quill dipped in liquids of diseased lungs forty- 








eight hours ago in New Jersey ; quill treated with chloride of 








zinc before inoculating. 


9 


101. 


10 




103. 25 




11 


10 a. m 


101. 5 




12 




105. 25 




13 


12 noon 


102. 75 




14 




104. 




15 


10 a. m 


102. 5 




16 


....do 


102.5 




17 


....do 


104. 




18 


....do 


102.5 




19 


....do 


103. 3 




20 


....do 


103. 


Scouring; placed in pen with semi-putrid ulcerated intestino 








and manure of diseased pig. 


21 


. ... do 


102. 


22 


....do 


102.5 




23 


....do 


102. 75 




24 


....do 


103. 




25 


....do 


101. 




26 




102. 75 




27 


....do 


101. 




28 


....do 


102. 25 




29 


9.30 a. m 


103. 




30 




100.5 




SI 




102.5 




Not. 1 




101.75 




8 




101. 25 


Inoculated with quill charged with liquid from limgs of pigt 








hAYing no bowellesions ; sent from Indiana. 


4 


do 


102. 


5 


9.30 a. m 


101. 




6 




100.5 




7 


do 


103. 




8 


....do 


100.9 




9 


....do .. 


100.5 




10 


...do 


103.5 


Fining; gets lighter daily. 


11 


....do... 


102.9 


12 


.-..do... 


103. 


Wasting, but lirely. 


13 


....do 


102.5 


14 


....do 


102.2 




15 


....do 


102.8 




16 


....do 


102.5 




17 


....do 


102. 




18 


do 


100.5 




19 


....do ........ 


103. 




20 


do 


102. 




21 


....do . ...... 


102. 




22 


....do 


101. 75 




23 


,...do 


100.5 




24 


. . . .do .'. 


100.5 




25 


....do 


97.5 




26 


....do . ...... 


98. 


Very weak and exhausted ; surface cold ; breathing slow and 








rattUag ; left its bed, but was unable to get back without as- 








sistance. An hour later breathing seemed to hare ceased, but 








when removed for dissection it returned in a gasping manner; 








kUled by bleeding. 



Post-mortem examination. — SMn: Pale, bloodless, withered, and inelastic, covered 
almost universa'Qy with black concretions or unhealthy-looking and thick, dirty, 
white scurf. Snout beneath the nostrils blue, but not ecchymosed. 

Digestit^e organs : Tongue healthy ; beneath the right tonsil is a considerable collec- 
tion of dirty, grayish-yellow, cheesy matter, consisting of pus-ceUs and much granular 
matter. 

Stomach : Moderately full, contents fetid and slightly acid, firmly adherent to the 
mucous membrane, and bringing off pa^ii of th^ epithplimn^^hen detache;^. Tl\e mp,*. 

35 Aas^. 
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cous memljrane on the great curvature is congested, and l)ears several patches of deep 
blood-red extravasation. ' 

Small intestines : Eed and congested througliout. The contents are small in quantity 
and dry, being collected in dry masses at considerable intervals, and partly frothy. 
The duodenum and first half of the jejunum contains twenty-two ascarides (A. Smlla)^ 
one extending to 11 inches in length. At different points the bowel is comi>letely 
blocked by the rolls of these worms. 

Large intestine: Ilio-ca3cal valve normal. Caecum and colon, like the small intestine, 
congested throughout nearly its wholo extent, with patches of extravasation and ero- 
sion at intervals, but none of the characteristic sloughs nor ulcers, with thick indu- 
rated base. The caBcum and upper portion of the colon contains thirteen whip-worms 
(tjicocephalus crenatus), their heads firmly imbedded in the mucous membrane, and 
requiring considerable force to withdraw them. 

Liver: Small and of healthy aspect. Gall-bladder full of a dark-green, tenacious 
bile. Spleen small, black, and somewhat soft. Pancreas normal. Mesenteric glands 
apparently little altered. Some were slightly congested. 

Kidneys : Normal. In the prepuse is a slight, fetid, concretion-like false membrane. 

On the omentum are two hydatids. 

Bespiratory organs : The whole interior of the larynx is of a dull brownish-red, ex- 
cepting where covered by an extensive false membrane. Along the upper wall of the 
windpipe, where the ends of the cartilages overlap, is a false membrane about a third 
of an inch in breadth, and extending from the larynx as far as the lungs. This has a 
firm consistency, and a dirty yellowish -white color, tinged with green, and stands out 
prominently from the adjacent mucous membrane by an abrupt margin on each side. 
Under the microscope it is seen to consist of large quantities of granular matter, gran- 
ule cells, cp ithelial and pus corpuscles, blood globules, and numerous crystals. It also 
contains egg^j of the lung- worm beneath this morbid product. 

Langs: Whole anterior lobe of the right lung camified, of a deep-red color, and sinks 
in water. The special bronchus for this lobe, and its divisions, are filled with a tena- 
cious mucus, but contain no worms. Several lobulettes in the anterior lobe of the 
left lung aro in a similar condition. On the posterior border of each lung several lob- 
ulettes are consolidated, being of a dirty-gray color and semi-transparent. They pre- 
sent, in short, the appearance of pulmonary cedema. The bronchia leading to these 
lobulettes are completely filled with a thick mucus and numerous worms (strongylus 
elongatus) arid their eggs. 

The bronchial lymphatio glands appear normal. 

Blood : The blood is very black, coagulates slowly but firmly, and without bufiy 
coat, and has its globules full-sized and rounded. The right side of the heart beat, 
when touched, for nearly five hours after the death of the animal, and of its removal 
from the body. 

Experiment No. 3. 



White pig, eigJit weeks old; no special breed. Has been fed on raw offal at a slaughter-house. 



Hour. 



Temperature 
of body. 



3 p. m. , 
0 a. m. , 
6 p. m. , 
9 a. m. , 
...do 



4 p. m. 



6 




7 


31 a. m. 


8 


12 noon 


9 


11 a. m. 


]0 




11 


10 a. m. 


12 




13 


12 noon 


14 




15 


10 a. m. 


16 


...-do .. 


17 


....do . 


18 


....do . 


19 


....do . 


20 


....do .. 


21 


....do ... 


23 


....do , 


23 





103. 5» 

103 

102.5 

101.5 

101 



102.3 



103 

100. 75 

102.5 

102.5 

103 

103 

104 

103 

104. 25 

102. 25 
101.5 

103. 25 
303 
102. 75 
103 

100 

101.6 

10^.35 



Has Jnst come a mile in a boz-'VfagoiL 



No observations. 

Blood taken from saphena vein for cultivation experiment ; thon 
inoculated with quill-point cliarged with liquid from diseased 
lung, five days old, from I^orth Carohna. 

Slightly costive. 

Bowels natural. 



Dung very fetid. 



Inoculated with putrid intestinal ulcer from diseased pig io 
New Jersey. Ped a portion of same. 
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ExPEPtiME^^T No. 3— Cimlinuod. 



Date. 


Hour. 


Temp eratnre 
of body. 


Oct. 24 




::s_ 


10 a. m 




25 


....do 


lOli. 5 


26 




100.5 


27 


do 


101 


28 


10 a. m 


101. 5 


29 


9.30 a. m 


100. 75 


30 


2 p. m 


lOli. 25 


31 


9 a. m 


102. 5 


Nov. 1 




101.5 


2 




3 


9 a. m.. 


100. 25 


4 


....do 


101 


5 


9.30 a. m 


101. 75 


6 


10 a. m 


101. 75 


7 


.-..do' 


103 




....do 


102 




....do 


100. 5 


Id 


--.-do 


104.5 


11 


....do 


102. 5 


12 


--..do 


102.5 


13 


do 


103 


14 


do 


103. 6 


15 


do 


103 


16 


....do 


103,5 


17 


....do 


103 


18 


....do 


103 


19 


,...do 


103 


20 


....do 


102.5 


21 


....do 


101 


23 


....do 


102.5 


23 


....do 


102 


24 




101. 5 


25 


....do .... 


102 


26 


....do 


103 


27 


....do .... 


104 


28 


..-.do 


104 


29 


do 


101. 75 


30 

/ 











Eemarks. 



Appears to suffer from introduction of thermometer. 



J«l o obaeiTationa. 

Inoculated with, dried diseased intestine sent from North Caro- 
liiia. Dried in sun and air. 



Limited pink papular eraptiou on skin. 



Killed by bleeding. 



Post-mortem examination. — SUn : The seat of some papular eruption and black incrus- 
tations, but without any patches of pui-ple. 
Digestive organs : Mouth and throat sound. 

Stomach : Is mottled, of a dark brown along the great cnrvatnre, but irithout any 

extravasations or erosions. 
Small intestines : Has several limited patches of slight congestion, but no erosioni. 

It consains twenty ascarides. 

Large intestines : Shows some slight congestions, but no slough, erosion, or nicer. 
A dozen whip-worms are present in the CiBcum and colon. 

Mesenteric hjmpliatic glands : Generally healthy, but a few were unusually red and 
congested near to the congested patches of the small intestines. 

Hydatids : The abdomen contains eight of these. 

Liver : Firm and of nearly a natural appearance. 

Spleen and panureas : Sound. 

Kidneys : Have cortical substance blanched, but are firm and apjiarently sound. 

Lungs : Have some lobulettes solidified red, impervious to air, and sinking in water- 
In the main terminal bronchia towards the posterior part of the lungs are numerous 
worms {strongylus elongatu8)j though not always in the air-tubes leading to the con- 
solidated lobulettea. 

Beart: Sound, 

Brain: Sound. 
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Experiment No. 4. 

White female irig, eight iveeJcs old ; no sjyecial breed. Formerly fed on raw offal at a slaughter- 

house. 



Hoiir. 



3 p. m 

9 a. m J 

6 p. m 

9.30 a. m . . . 
,..do 

4 p. m 

5 p. m 

11 jfc. rn 

12 noou 

11 a. m 

5 p. m 

10 a. m 

4 p. m 

12 noon 

4 p, m 

10 a. ra 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...clo 

...do 

5p. m 

10 a., m 



Tomperature 
of body. 



103. 75 « 

102. 75 

104 

102 

100.5 

102. 

101 

103 

101.5 



.75 



102.5 
104 
102. 

104. 5 
103 

105. 75 
105 
104.5 
107 
106 

104. 25 
105 

105. 25 
104 

105. 25 
105. 75 

105 
106 



Reinarka. 



J uat com© one mile in a wagon. 



Bowels quite loose. 

Inoculated with quill cliarged with lung-fluids of a pi^ that had 
died suddenly in Is ew Jersey. Virus one day on qmll. 



Scouring. 
Do. 



Cold noi-th gale, rain and frost 



Skin covered with pui-plo and black spots with red areola. The 
cuticle or black spots is dead and easily separated. 

Extcnaire purple blotches on cars, flanks, and abdomen, and a 
pink rash one to two lines in diameter ; appetite poor. 

Killed to-day by bleeding. 



Post-mortem examination. — Has been purging ; feces fetid and bright yellow. 

SMn : Nearly covered with black spots of from one to two lines in diameter, and 
evidently formed by sloughs or small necrotic patches of cuticle, infiltrated with blood 
and dried up. The median line of the belly between the rows of teats is almost de- 
void of these spots. 

A purple rash in spots averaging one line across exists in different parts of the body, 
but 18 most abundant on snout, ears, buttocks^ root of tail, and limbs, especially on 
the lower parts and Loner sides. At certain points, as on the pendant half of the ears, 
on the hocks, in the region of the arms, and on part of the snout, there is a uniform 
leaden discoloration. The inner sides of the arms have similar but more circumscribed 
patches. 

Digestive organs : A deep purple blush extends along the line of papillae on the right 
border of the tongue. Smailar spots exist in the posterior nares. Salivary glands are 
pale and normal. The ^ttural lymphatic glands have spots of congestion on their 
surface, but Qot extending into their interior. 

Abdomen: No effusion. Three hydatids are found attached respectively to the 
posterior surface of the stomach, to the back of the Uver, and to t;he mesocolon. 

Stomach : FuU of undigested food, yellow at pylorus. No marked congestion n or 
Boffcening. No parasites. 

Small intestine : Duodenum without extra vascularity ; its epithelium ^ajj pig- 
mented, and easily detached. Jejunum and ilium had circumscribed spots of conges- 
tion one-half inch in diameter on an average, and in one case slightly eroded. 

Large intestine : Caecum presents three ulcers, each one-fourth inch in diameter, hav-, 
ing a circular elevated mass of dirty-white deposit, apparently non-vascular, and a 
very slightly reddened base. The matter on the surface of the ulcer consisted of cells, 
round, angular, and of otJier forms, much granular matter and myriads of round aiid 
linear moving bacteria. None of these ulcers appear to be situated on the solitary 
glands. The same remark applies to the congestions and erosions of the small intes- 
tines. Colon and rectum natural. 

Parasites : The small intestines contain three ascarides {A. Suilla). The colon con- 
tains a young whip- worm {tiicocephalus crenatus). The coats of the intestines at the 
points of congestion and elsewhere were carefully examined for parasites, but without 
result. The muscular tissue of the diaphragm was also examined in vain. 

lAve/r : Two small cysts, each one-half line in length, exist on the middle lobe. They 
had thick fibrous walls and liquid contents in which the microscope detected cell forms. 
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The general substance of the liver is firm and natural, a few acini only isolated and 
in groups, being congested. The color predominates in the center of the acinus. The 
liver cells are granular. 

Gall-bladder : Is full, but not to excess, with bright yellow bile. The bile-ducts in 
the liver are also full. 

Pancreas : Normal, pink. Pancreatic lymphatic gland blotched ; deep red on the sur- 
face. 

Kidneys : Normal, unless it be in extra pallor of the cortical substance. 

Chest: Heart, right auricle and ventricle contain clots showing a buffy coat. Left 
auricle and ventricle empty. A few petechia exist on the septum ventriculorum. 

Lungs : Petechia exist on the pleura. A number of lobulettes are solidified or in- 
farcted, and of a deep red flesh color. The bronchia leading to such lobulettes ar> 
blocked by numerous worms {strongylm elongatus) and their eggs, embedded in an 
abundant tenacious transparent mucus. In some cases the bronchia appear dilated, 
the mucous membrane conjested, and the epithelium degenerating, round and ovid 
granular cells iiredominating in its stiucture. There is no visible stasis (coagulation) 
of blood in the capillaries of the bronchia. The worms are confined to the smaller 
broncliia, and arc only exceptionally found in the otherwise sound portions of the 
lungs. 

mood : That fi:om the gluteal vein contains no bacteria nor free h»matiiie so far as 
can be detected. Ked globules are crenated and shrunken. 



Experiment No. 5. 

Female white pigj eight weeks oldj no especial breed. Formerly kept on raw offal at a slaughter^ 

house. 



Date. 


Hour. 


Temperature 
of oody. 


BemorkB. 


Sept. 30 
Oct 1 
1 

2 

5 

5 
6 

7 
8 
9 
10 
11 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

21 

22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Uov. 1 

3 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 


3 p. m. 
9 a. m. 
6 p. m. 
9 a. m. 
9 a. m. 

4 p. m. 

5 p. m. 

11 a. m. 

12 noon. 

11 a, m. 
5 p. m. 

10 a. m. 
5 p. ra. 
4 p. m. 

12 noon. 
4 p. m. 
10 a. m. 

... do .... 

....do 

....do 

do 

....do 

-...do 

....do 

....do .... 
....do .... 
....do , . 

9 a. m. 
....do .... 
10 a. m. 
9.30 a. m. 
2 p. m. 
9 a. m. 
10 a. m. 
9 a. m. 

....do . 
9.30 a. m. 
10 a. m. 

....do 

....do 

....do 

-..-do 

....do ..... 

....do 

do 


103. 75° r. 

103.75 

103 

102 

101.5 

102. 25 

102 

103 

103.5 

103. 75 

104 

105 

105 

103. 75 

104.3 

102.25 

104 

105 

104 

104.25 
103. 75 
103 

102. 75 
103. 25 
103. 75 
103 

102. 25 
101 
102 
103 

102. 75 
103 

103. 75 
101.5 
102 

100. 75 

101.5 

101 

103. 25 
102.5 
101 

104. 75 
103.8 
102. 75 
104 


Just brought one mile in a Tragon. 

Inooulated witli a quill dipped in liquids of diseased lung (five 
days old) . Before the inoculation, quill was dipped ton secondji 
in solution of carbolic acid : 1 : : 500. 

Bowels natural. Lively. 
Lively. Hungry. 

Coughs. 

Bowels loose. Feces fetid. 
Scouring. 

IxioGula^d with substance of a firm intestinal ulcer, sent from 
New Jersey, and slightly putrid. 

A sHght pink rash on skin. 

Inoculated with intestinal mucus and ulcer from Illinois, vei^ 
slightly putrid. 
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Experiment No. 5 — Continued. 



Date. 


Hour. 


UX UUU.Jr . 


Bemarks. 


Nov. 14 


10 a. m. 


104 ° F. 


Shedding black scales, leaving red conical papules. 


15 


. do 


103. 75 


Abundant pink papular eruption, excessive between the thighs. 


16 


..do 


los! 8 


17 


.do 


104 




18 


do 


104 




19 


... do 


104 




20 


do 


103. 75 




21 


do 


103.2 




22 


....do 


103 




23 


....do 


102. 75 




24 


....do 


103.2 




25 


....do 


103.8 




26 


....do 


104 




27 


do 


103.5 




28 


....do 


104 




29 


....do 


102 




30 


....do 


103.2 




Dec. 1 


....do 


102 




2 


....do 


103.2 




8 


....do 


102.5 


Killed by bleeding. 



Fosf-morteni examination.-— SMn : Presents many papules or slightly pink conical ele- 
vations, just raised enough to be felt by the finger; also black concretions like pin- 
hcads and up to twice or thrice that size. It is, however, much cleaner than it was a 
week ago. 

Digestive organs : Mouth normal, likewise the pharynx, larjTix, and adjacent lym- 
phatic glands. 

Stomach : Has its mucous membrane dark hrown along the great curvature, but with- 
out any extravasation, ulcer, or recent lesion. 

iSmafl intestines: Have a few spots of congestion, but these are very circumscribed. 
They contain twelve ascarides. 

Large intestine : With few and slight patches of congestion. No enlargement of 
Peyer^s patches, nor solitary glands j no erosions. The c£ECum contains six whip- 
worms. 

Lymphatic glands of the mesentery are mostly gray on the outside fi:om pigmentary 
deposit, but normal in their interior. The pigmentation is evidently the result of a 
former blood extravasation, as is so constantly seen in the earlier stages of the disease. 
The blood coloring matter is being transformed into black pigment, as a concomitant 
of convalescence. 

Liver : Presents several hard yellow concretions as large as peas, also spots and 
patches of purple. Similar rounded yellow concretions are found in the mesocolon. 
They are covered by a reticulated membrane, and are probably the remnant of some 
parasite. Gall-Uadder very full (the pig had been killed fasting), bile green, glairy. 

i^pleen and pancreas : Normal. 

Kidneys : OiiQ contains two hydatids ; excepting marked pallor of the cortical sub- 
stance they aie otherwise normal. 
Hydatids : Nine of these are found in different parts of the peritoneum. 
Heart : Right side normal ; contains a small clot. 

Left ventricle : Has numerous patches of extravasation, of a deep claret color, sit- 
uated mostly on the carnce columnce and musculi papilaries. These have their seat in 
and beneath the serous lining, and barely extended into the muscular substance. The 
margin of the bicuspid valve is slightly thickened. 

Lungs : Have a very few red consolidated lobulettes ; of the remainder many are only 
partially dilatedj though they have nearly their normal color. 

Parasites : The terminal main bronchium of the right lung contains from thirty to 
forty worms (StrongyUis elongatus). The lobules corresponding to this bronchium were 
slightly collapsed, but not consolidated nor congested. 

Lymphatic glands of chest almost unchanged. 

Brain: Healthy. 

A microscopic section from a petechia on the heart showed, in addition to the blocked 
capillaries and blood extravasations, a fin© example of the curious ovoid parasites 
long known as Kainey's cysts. 
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Male icJiite pig, eight iveelcs old; 710 special breed; has been Mth-ertofed raiv ojfal at a slaugM&r- 

house. 



Date. 



Sept. 
Oct. 



Nov. 



27 



Houi-. 



3 p.m... 

9 a. in 

() p. m 

9.30 .1.111 . 
.,..do .... 

4 p. m — 

5 p. m 

11 a. m . . . 

12 nooiJ. . . 



11 a. m.. 
5 p. m. 
10 a. m . . 
4 p. m. . . 

12 noon . 
4 p. m. .. 
10 a. m . . 

....do ... 
....do .... 
....do . .. 
....do .... 
....do .... 
....do .... 
.-..do .... 

do .... 

....do .... 



5 p. m. . 
10 a. m . 
6p. m.. 
9a.m.. 

p. xn6.. 
9 a. m . . 



10 a.m. 



9. 30 a. m . 
2 p. m — 



9 a. m — 

10 a. m... 
9a.m 



6 p. m. 



remperature 
of body. 



1030 F. 
103. 25 
103. 5 
101.75 

101. r, 

102. 25 
100 

103. 25 
102. 25 



101. 5 

103. 75 

102 

102.5 

102 

104 

103 

103 

101. 75 

103 

102 

102.5 

103.5 

105 

103.5 

104 



105 
105. 25 
105. 75 
105 

104. 75 

105 



103.5 

104. 3 
106 

103. 75 

103. 75 

99.75 



round deid. 



liemarks. 



lias jnst come ono mile in a wagcm. 



InocnLated with quill dipped in pulmonary exudation of a pig that 
had been sick for a week or two. Infected quiH sent fi om New 
J ersoy. 

Rectum rery red, aaid bleeds easily. 



Shows extensive blue patches on ears, flanks, and belly ; also a 
pink rash, spots one to two lines in diameter. Appetite iia- 
paired. 



Off feed, but active ; ears partly purple ; feces dark but moder* 
ately Urm ; struggles when tlie thermometer is used. 

Ears cold, livid in their outer half; pulse 120 per minute ; breath- 
ing natural ; is bright and feeds when up, but is inclined to He, 
and shows much weakness ; has always resented handling, but 
to-day, when caught, threw itself on its side and lay to have its 
temperature taken. 

Costive ; dun^ in &rm round balls, bnt of good color, and not spe- 
cially oflensive ; runs around readily, but is weak; discoloratioii 
mainly on ears. 

StiU costive ; ears cold arid very blue. 

"Weak on limbs; ears very dark purple; legs, tail, and rump badly 
blotched ; bowels costive ; dung in yellow balls. 

Skin extensively blotched with dark purple; bowels costive; weak 
\on limbs, especially the hind. 

Very weak ; disinclined to move ; sways on its hind limbs when 
up ; bowels quite soft. 

Very dull; weak; evidently sinking; pulse 132 per minute; grits 
its teeth continually when up ; breathing slow; nervous tremors 
and jerking constant. 

Evidently deliiious ; screams when its door is opened, or when 
approached or touched ; stands with difficulty, having its hind 
feet drawn forward to the level of the fore, or in f rontof them ; 
muscular jerking constant, and prevents us from taking the 
pulse ; no gilnding of teeth ; has not eaten since morning. 



Post-morierii exam ination, November 4. — Skin : Almost universally scarlet, passing to dark 
purple on ears, belly, and hocks. Inner sides of the fore-arms and thighs have the skin 
white, but blotched with indelible purple spots one-half to one lino in breadth. Many 
of these spots have a dark red or purple areola, with a firm black central scab or 
slough, evidently resulting from extravasation into the cuticle and superficial layers 
of the true skin. A section made perpendicularly to the surface shows much redness 
from blocked branching blood-vessels, especially around the hair follicles, and numer^ 
ous minute spots of blood extravasations. 

The Bnout is of uniform dark red, but with deeper purple spots iaeffaceable by 
pressure. 

Margin of the arms deep purple, almost black. 
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Digestive organs : Tongue, left border has an extensive slough near the tip. Right 
border has a number of firm elevated points, with purple areola and yellow centers. 

Soft palate: Lower or buccal surface has its follicles deeply stained with blood and 
surrounded with purple areola ; some follicles are filled with a yellowish material. 

MigJit tonsil : Ts swollen and has its ducts distended with a thick, tenacious, trans- 
parent mucus, containing great numbers of rounded granii^ar cells. 

Throat : Epiglottis bears spots of congestion ineffaceable by pressure. 

Gullet: Healthy. 

Stomach : Moderately full; acid. The mucous membrane on the great curvature 

E resents patches of extravasation and erosion, the latter varying from one to three 
nes in diameter. Contains a worm (ascaris Suilla). 

Small intestine : Contains twelve ascarides, one as much as ten and one-eighth inches 
in length. The mucous membrane presents along its whole course patches of redness, 
congestion, and softening, which are especially numerous and extensive towards its 
lower porljion, 

TliO'CCBcal valve : Bears a sloughing ulcer completely encircling it, ' 

CcEcum : Contains a number of ulcers with white sloughs, many of them confluent, 
and forming bands or belts tending to encircle the gat, being situated on the summits 
of the transverse folds. 

Colon: The anterior portion is much ulcerated, some of the ulcers being confluent 
and tending to form transverse bands as in the caBcum, while others are mere circular 
masses, two or three lines in diameter, with white necrotic center, and very little 
vascularity? around the margin. 

Mectum : Has patches of congestion and extravasation one line and upwards in 
breadth ; in the case of one, advanced to the formation of a firm white slough and 
tdcer as in the csecum. Close to the anus the entire mucous membrane is very deeply 
congested and thickened by exudation and extravasation. 

Parasite I The csBcum contained one whipworm (Tricoceplialm cremtus). 

Parasites in the peritonetm : In the cavity of the abdomen were found twelve hydatids 
in connection with the liver, stomach, omentum, mesentery, meso-colon, and pelvic 
fascia. Three others were lodged in the perinemu near the urethra. 

Kidneys : Softened slightly and of an unusual pallor in their cortical portion. 

Bladder sound. Intrapelvio urethra deep red^ almost black, from petechial extra- 
vasation. 

Urine about two oiinces, turbid^ strongly acid, albuminous; density, 1020; urea, 
2 per cent. 

Cliest: Heart has a gelatinoid material fllling the auricula-yentricular groove siini- 
lar to that seen in No. — . 

Bight heart has a considerable buflfy clot in both auricle and ventricle. Left auricle 
contains a small clot, almost the entire substance of which is pale orbuflFy. It further 

contains some very dark fluid blood. 

Lungs : A few lobulettes only are infarcted or consolidated. In aH cases the bron- 
chia leading to the consolidated lobulettes are blocked by worms (S. elongattis). The 
other bronchia are clear of worms excepting in the immediate vicinity of the infarcted 
lobulettes. The great bulk of the lung is healthy, and of a soft white color, slightly 
tinged with pink. 

Parasites: Attached to the pleura were two hydatids. 



Experiment No. 7. 

Female pig f eight weeks old, no special breed. Formerly fed raw offal at a slaughter-house. 



Date. 


Hour. 


Temperature 
of body. 


Bemaxks. 


Sept 30 




103. 750 F. 


Has just come one mile in a wagon. 


Oct. 1 




103.3 


1 




103 




2 


9.30 EU m .. 


102 




3 


...,do 


100.75 




5 




102.2 




6 




103 


Inoculated with quill cliarged with matter from diseased lung 
from New Jersey, six daya old ; qniU treated with Bolution of 
copperas : 1 : : 500. 








11 a. m 


m 


7 


8 
9 


12 noon . . . 
11 a. m 


103. 25 
104. 20 




10 


5 p. Dl 


103. 25 




11 


10 a. m 


105. 75 




11 




105. 75 




12 




104 




13 


12 noon ... 


104 




14 




103.75 
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Date. 



Hour. 



Temperature 
of body. 



Bemarks. 



Oct 



Tl a. El 
10 a. m 
...do . 
....do., 
....do ., 
..do ., 
..do ., 
-.do .. 
....do ., 
....do -, 

5 p. m.. 
10 a. m. 

6 p. m.. 
9 a. m. . 

6 p. m., 
9 a. m. .. 



10 a. m .. 
9.30 a. Bt 
2 p.m.., 



9 a. m. 



107° F. 
105. 75 
102 25 
104 . 25 
103 

103. 75 

104. 75 
104. 25 

105. 50 
105 

105.5 
106.5 
104. 75 
103 

105.5 
107 



104.6 
102. 75 
99.75 

94.5 



Lively; good appetite. 



Scouring. 



Shows bine patches on the tump and flank, and a red rash on 
belly. 

Pulse 108 per minute. "Will scarcely move from bed. 
Very dull ; skin hot. 

Dull; lies much; does not struggle when handled; ears deep 

purple ; bowels loose ; dung fetia ; skin cool. 
DuUi very hot skin. 

Skin very hot, hips stained with feces. Defecations semi-fluid, 
dark greenish, with clayey aspect, and fetid. Pulse 160 per 
minute. Breathing 28 per minute; deep, rather labored; 
wheezing inspiration, terminated by a snore. Can scarcely be 
roused, and crouches in the litter at once when released. 

Scouring. Feces offensive. Lies constantly on belly. "Wlien 
lifted hangs helpless with no attempt at struggling. Discolor- 
ation is very marked on ears, snout, belly, and thighs. 

Ran from bed to avoid being caught, but hangs helpless in hands 
when lifted. Feces very soft ; fetid. Skin more deeply col- 
ored than before, but cool. 

Very sick : stupid ; stands constantly with fore limbs drawn 
back and hind advanced, so that all four feet meet. Flanks 
hollow. Skin on discolorations very deep purple, almost black 
on rump. Bowels loose. Fetid. 

Lies in stuiwr, with limbs and body jerking every instant. 
Breathing slow, sighing, rattling. Yecea and urine discharged 
involuntarily, and nave soaked the left (lower) thigh, which, 
in conseouence, shows a much brighter red than the other 
parts of tne body. The general surmce, excepting some white 
patches inside the arms and thighs, was of a dark pnirle, al- 
most black on the ears, snout, median line of the abdomen, 
romp, and hocks. Killea by bleeding. 



Postmortem examination. — Blood: Scanty; that from axillary vein is nentral or 
slightly alkaline. Red globules deeply crenated and shrunken very disproportion- 
ately to the white globules, which are large and rounded, but appear deficient in 
numbers : 1 : : 8C'. 

SUn : Section of the blue skin of the ear shows cutis, cuticle, and bristle follicles 
deeply congested, most of the capillaries bein^ blocked by coagulated blood, and 
microscopic extravasations appearing at short intervals. The red globules in this 
part are full, rounded, and of the usual size. 

Digestive organs: Tongue has a series of white sloughs along its tip and right margin, 
resembling titiose of the intestines, being yellowish- white, laminated, non-vascular, 
and with very slight congestion and redness around them. Microscopically these 
sloughs are composed of epithelial cells with much granular matter. In one a central 
red spot presents stagnation and coagula in the capillaries and microscopic extravasa- 
tions. It is manifest these form in the same manner with the sloughs in the intestines. 
Circumscribed spots of the mucous membrane become the seat of congestion, resulting 
in coagulation of the blood in the capillaries and exudation and extravasation aHke 
into the epithelial and sub-epithelial layers, leading to thickening and induration ol 
the deeper strata., and death of the more superficial ones. 

Soft palate : The buccal or lower surface bears a similar slough, while many of its 
follicles are red, swollen, and filled with a yellowish- white (cheesy?) matter. 

Throat: The laryngeal surface of the epiglottis is congested, the redness being in- 
effaceable by pressure. The mucous membrane on the back of the right arytenoid 
cariilage bears a four-lobed warty looking excrescence like a small pin's head, which, 
under the microscope, discloses only round granular cells and free granules. 

Abdometij Stomach : This contains a few ounces of half-digested food. This, together 
with the lower portion of the gullet, is of a deep yelk)w hue, apparently from regur- 
gitated bile. No marked congestion of the mucous membrane. 

Small intestine: Shows circumscribed spots and patches of congestion and small 
petechia, but no erosions. 
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Large intestine: One slongMng nicer on the ilio-CEecal valve, three on the caecum, and 
a consitlerable number in the colon. The colon and rectum also hore numerous patches 
of extravasation one to two lines in diameter. The last inch of the rectum is of an 
uniformly deep dark red. The mucosa and suh-mucosa are alike gorged with blood, 
and at one point a bleeding pile projects into the passage. 

LiveVj jHincreas, and spleen are firm and seemingly healthy. 

Kidneys : Firm and apparently sound; cortical part rather palo. 

Bladder: Sound; moderately full. 

Urine: ^Jtrongly acid; density, 1026; albuminous; urea, percent. 
Farasitefi in abdomen : Attached to the peritoneum of stomach, liver, and spleen are 
seven hydatids. 

Chest: Eight heart contains clots; left heart empty. Auriculo-ventricular furrow 
SUed with a gelatinoid material, which, under the microscope, appears as a loose fibrous 
Btroma, its oi)en meshes filled with a nearly homogeneous material, together with a 
few fat cells, granule cells, and abundant capillary n et- work filled with un coagulated 
blood. The white corpuscles are more a bundant in these than in the axillary vein. 
No parasites uor ova could be found in this gelatinoid material. 

Lu7i(^: Mostly healthy. Isolated lobules and at certain points a few adjacent ones 
are infarcted and solid, and all such have their bronchia filled with worms {StrongyluB 
elongatiis) and a thick mucous. The plugged bronchia are mostly dilated, and on the 
mucous membrane of one such is a white patch about a line in diameter, resembling 
the sloughs on the mtestines, but not so thick, 

EXPIIRIMBNT No. 8. 

White pig, eiijhi weeJce ^Id ; common hreed. Formerly fed raiv offal. 



Date. 



Sept. 30 
Oct. 1 
1 

2 

4 
5 

6 

7 
8 
9 
10 
H 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
2^ 



Nov. 



Hour. 



3 p. m 

9 £L. m , 

6 p. m , 

9.B0 a.m 

9 a>.m 

(*) 

4p.m • 

5 p.m 

11 a. m.... 

12 noon . . . 

11 a. m...., 

5 p. m 

10 a. m.... 

4 p. in 

12 noon . . . 

4 p.m 

10 II. m 

....do 

....do 

..-.do 

....do 

....do 

...-do 

....do 

....do 

....do 

....do 

....do 

9 a. m 

10 a. m 

9:30 a. m.. 
2 p.m 

9 a. m 

10 a. m 

9 a. m 

6 p. m 

9 a. m 

9.30 a. m.. 

10 a. m 

do 

....do 



Teimjeratnro 
or body. 



104O 

103 

103 

101.5 

101 

(*) 
98.75 



101 
104. 5 
102, 75 

102. 5 

103. 25 
103 
104 
105 
104 25 
lOf.5 
101.5 

102. 5 
103. 75 

104. 25 
103.5 
103, 75 
103 
103 
103 
103 
103 
105:3 
104 
104.2 
105. 75 
104.8 
104 
108 
101 

103. 5 
102. 75 
102. 6 



Eemarks. 



Jast come a mile in a wagon. 



Pigs in next two pens inoculated. Was found betweeii door 

and bara, where it could not move. 
Again between door and bars. 
Costive. 

Still very costive. 
Bowels natural. 



Feces fetid. 

Lame in right fore limb. 

Scours. Feces fetid. 

Pigs in adjacent pens reinociolated. 

Placed in new pen, with infected pen oh each side. 



SUght cutftneoTUi rash 

Lively. 

IsTo skin eruption, 
Stm looks well. 
Stiff' in hind Umbs. 

Placed in pen just vacated by dead pig. 



DuU; no appetite; skin covered with black spots one-thhd t^ 
one line m diameter. Kight ear has purple spots. Killed by 

bleeding. 



*Ko observation. 

Fost-mortm'. examination. — Skin : Jj'early covered with black spots from one-third to one^ 
line in diameter, consisting of minnte sloughs of epidermis, infiltrated and discolored 
"With blood. In a number of these the subjacent layers of true skin are congested, 
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and even tlie seat of microscopic extravasations of "blood, while in some cases the 
black necrotic cuticle is covered by a dried crust of exuded lymph of a dark brown 
color. 

The right ear is of a deej) purple color, and purple patches of various Sizes are found 
inside forearms and thighs^ on thehocks^ andbeneath the chest. In these purjile patches 
the true skin is the seat of extensive congestion with stagnation and coagulation of 
the blood in many of the capillaries, and numerous microscopic clots of extra vasated 
blood, while all the tissues are stained with hajmatine. 

^ZootZ; That from the jugular js very dark and forms slowly a soft diffluent clot; 
red globules round and large. That from the carotid is crimson, and clots quickly and 
firmly; red globules crenato, small and shrunkeui Blood from both vessels is slightly 
alkaline. 

Tongue: On the posterior third of the right border is a purple spot one-half line in 
diameter, which cannot bo eiFaced by pressure. Under the microscope this shows the 
same congestion and microscopic extravasations with the spots on the skin. The 
conical papillae on the upper surface of the organ near its base have their tips of a 
very deep purplish red. 

Larifnx : There is purple punctiform discoloration on the posterior surface of the 
epiglottis, which cannot be removed by pressure. 

Lymphatic glands : Those around the throat are deeply stained with blood, some only 
superficially and some throughout. This is true also of the glands of the chest, groin, 
and abdomen, but especially of the mesentery. In several cases the glands appear to 
be enlarged. Micjroscopicaliy, they present congested capillaries filled with coagulated 
blood, minute extravasations, and a profusion of granules and granular cells. 

Abdomen — -parasites in peritoneum : Two hydatids w^re found respectively in the amen- 
tum and mesentery. 

Stomach: Well filled; great curvature of a deep dark red: contents strongly acid. 

/Small intesti/ne : Congested in some parts, but with no observed extravasation nor 
deep discoloration ; contents not abundant, but at intervals stained of a deep biliary 
yellow, and with excess of mucus throughout. 

lliO'Ccecal valve: With Peyers follicles dilated, and contents in some slightly yel- 
lowish. 

Coscum: Close to the ilio-caecal valve a considerable erosion, with raised center and 
margin, but no excess of vascularity. 

Colon : Six inches from the csecum is a sloughing ulcer, one and one-half lines in 
diameter, raised above the adjacent membrane, the superficial layers being of a dirty 
white color in th(5 center, and non- vascular, while around the margin of the ulcer is 
no marked redness. 

Liver ^ colo7i, and rectum : Several extravasation patches averaging one line in diam- ' 
eter, bright led, and evidently quite recent. 
No intestinal parasites. 

lAver: Firm; solid ; considerable portions are of a deep purple hue, the deep color- 
ation being mostly confined to the center of the acini. 

, Kidneys: Cortical portion soft and of a very light brown, ahnost parboiled, appear- 
ance. Papillre and medullary parts of a very deep red. 

Muscles : Contained no parasites. 

Brain: Normal. 

Experiment No. 9. 



Female pig, eight weeks old ; Ireed, Cliester White. 



Date. 


Hour. 


Temperature 
of body. 


Bemarks. 


Nov. 5 


9.30 a. m 


103. 75° F. 




6 




103. 75 




7 


....do 


103. 75 


Inoculated -mtli part of small intestine of pig that died Novem^ 








ber 4, the virulent product having first been brought for five 








minutes in contact with asohition of chloride of lime (: 1 :: 500), 


8 


....do 


100. 75 




9 


....do 


101 




10 


....do 


104 




11 


....do 


105 




12 


do 


105 


Costive. 


13 


....do 


104 


Bowels loose. 


14 


..-.do 


103. 8 




15 


--..clo 


lOLG 




IC 


....do 


104. 75 




17 


...-do 


104 


Scours. 


18 


... .do 


105 




19 


....do 


105 




20 


....do ....... 


105 


Skin hot. 


21 


....do 


106 


Killed by bleeding. 
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Post^norterin examination, November 21, 11 a. m. — ^Body in good condition. 

Skin: Almost devoid of eruption. The eara alone present increased vascularity^ 
with a moderate blush and excess of scurf. 

Digestive orghns : Natural above the stomach. Guttural lymphatic glands in part 
congested and the seat of microscopic blood extravasations. Stomach mottled of a 
deep bro^^n for a span of two and one-half inches by three inches along the mucous 
membrane, covering its greater curvature. Contents abundant, intensely acid, and 
fumes with ammonia. 

Duodenum : Bears a small erosion near the pylorus. 

Jejunum and ilium : Have patches of congestion and microscopic extravasation at 
intervals. 

Hio-ccBcal valve: Has its edges thickened and of a dark bluish gray. Many follicles 
En Peyer^s patch covering the valve are distended with a yellowish- white product, but 
there is no extra vascularity nor erosion. 

Coscimiy coloUy and rectum : Bear at intervals patches of congestion and microscopic 
extravasatiion in the mucous and submucous layers, over which the epithelial layer is 
softened and easily detached. No ulcers are found. 

Liver : Discolored in parts by blue punctiform spots involving individual acini or 
several adjacent ones. Toward the lower margin of the gland the deep redness is 
mostly confined to the center of the acini. 

Spleen : Seems large, but not unduly gorged with blood nor softened. 

Pancreas: Healthy. 

Kidneys : Pale in their cortical part, present punctiform petechifle^on the medullary 
portion and papillae. 
Bladder : Empty and normal. Ovaries and womb sound. 

The mesenteric^ sublumbar, and inguinal lymphaOo glands appeared enlarged and more 
or less stained, of a deep blood-red color. 

Parasites in the abdomen: Two ascarides in the small intestine; one trioocephalus in 
the caecum. 

Z/mgs : Present numerous congested lobules varying in color from brownish pink to 
a dark purple (almost black). The bronchia leading to these lobules are pervious and 
without paxasites. The congested lobules seem less solid than when worms have been 
present. 

Seart and pericardium : Normal. 

Brain : Sound. Dura mater bears four patches of extravasation on the right side 
near the vertex. The average breadth of these is one Une. 
Spinal cord: Sound; subarachnoid fluid, about two drachms. 



EZFEBIMENT No. 10. 

White male pig, eight weeks old; breed, Chester White; condition, fine. 



Date. 


Honr. 


Temperature 
of body. 


Not. 4 






5 


9.30 a. m 


104, 750 F. 


6 




103. 75 


7 


....do 


103.8 


8 


do 


103, 75 


9 


....do 


102. 5 


10 


....do 


104.5 


H 


....do 


103.5 


12 


....do 


104 


13 


....do 


104.5 . 


14 


....do 


105 


15 


....do 


105.1 


15 




103.5 



Bemarkfl. 



( Inocnlated irith macna and congested and softened mncona 
< membrane of the small Inteatmes of No. — , found dead this 
i morning. 



Eara red. 

Losing condition. The skin shows the customary black necrotifl 

spots of epidermis. Ears blue at edges. 
Bespiration 36. Killed by bleeding. 



Post-mortffm examination.—SJd/n: Slight eruption on the ears and blueness on the 
margiDs. 

Digestive organs : No lesions in the mouth or pharynx. 

Pharyngeal lymphatic glands: Stained of a deep blood-red (Milor, 

Stomach: Well filled with food. Contents strongly acid. On the great curvature a 
space of two and one-half inches square has a brownish mottled mscoloration, and 
numerous deeper brownish markings, as if from altered hsema tine, _ 

Small intestine: Epithelium is thick, soft, and easily detached. Contents hquid, 
with a great excess of mucus. The bowel is reddened and cod gested around its entup 
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periphery, and for a considerable distance at intervals, the congested portions being 
mostly empty and contracted. 

Ilio-ccecat valve : Peyer's patch, which passes over the valve, has many of its follicles 
fiDed up with a yellowish-white matter. The whole patch is swollen, but not very 
vascular to the naked eye. 

CcBcum and colon bear petechiae : Many solitary glands in the colon are unusually large ; 
some excessively dilated, filled with yellowish matter, and apparently commencing to 
form ulcers. Spots of congestion scattered over the mucous membrane show minute 
extravasations when placed under the microscope. 

Mesenteric glands: Some unchanged; some stained of a deep blood color. Inguinal 
glands largo. 

Kidneys: Normal. 

JAver : Is firm and solid. Bears numerous punctiform petechia) on the posterior sur- 
face of its right lobe, and a large dark-purple patch on the posterior aspect of its nud- 
dle lobe. 

Gall Madder : Moderately filled with a straw-colored, glutinous bile. Membranes of 
the bladder unchanged. 

Pancreas and spleen : Normal. 

Chest — heart: Left ventricle contams petechiie. Right auricle just above the auri- 
culo- ventricular valve presents a brownish-red spot which, und^r the microscope, is 
seen to contain much granular matter in the sub-serous connective tissue. 

Lungs: The right has two dark, blood-colored spots on its posterior part. The left 
shows similar colorations, mostly in lines along the inter-lobular spaces. The bronchia 
leading to such points contained no parasites nor exudation. 

Bronchial lymphatic glaiida : Normal. 

Brain: Normal. 

Experiment No. 11. 



White male pig, eight weeks old; hreed, Chester White. 



Date. 


Hour. 


Temperature 
of body. 


Remarks. 


Not. 5 


9.30 a. m 


102. 75° F. 




6 




103 




7 


....do 


102 


Inoculated with email intestine of pig tliat died November 4 








the gut having been fumigated five minutes with Bulphnrons 
acid. 


8 




100.5 




9 


....do 


100, 75 




10 


...do 


101. 75 




11 


....do 


104,5 




12 


....do 


102.5 




].3 


....do 


103.5 




. 14 


....do 


]03.5 




15 


...-do 


n3.25 




16 


....do 


104. 75 




17 


....do 


102. 75 


Scorning. 


18 


....do 


104.5 


Fetid acouiing. 


19 


... do 


104.5 




20 


....do 


105 


Feces still soft ; unusmdly fetid ; skin hot. 


21 


....do 


105 


22 


....do 


103 




23 


....do 


103. 75 




24 


....do 


103.3 




25 


....do 


104 




20 


....do 


104. 25 




27 


....do 


103 




28 


-,..do 


104 




29 


....do 


103.5 




30 


....do 


103 




Dec. 1 


....do 


103.5 


lied ears; dull; thriftless. 


2 


....do 


103.2 




3 


....do 


102.25 




4 


....do 


100. 75 


Scouts. 


4 




102 




5 


9.30a. m.... 


102. 26 




6 


....do 


102.5 


Killed by bleeding. 



Post-mortem examination, — Skin: In great part covered by the usual black concretion. 
Has patches of purple on ears and legs. 

Digestive organs : Some deposit exists on the lower surface of the tongue, to the left 
of the frenum, composed of granular matter and cells having more than one nucleus ; 
evidently the remnant of a small abscess. On the fauces, to the right side, is a pur- 
ple patch not removed by pressure, extending to an inch in length and a quarter of an 
inch in breadth. 

Pharynx and larynx: NormaL 
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Stomach : Full ; contents moderately acid. Shows the usual brownish discoloration 
of the mucous membrane covering the great curvature. 

Smallintestines : Show only a few patches of congestion. The follicles of Peyer^s 
patch juat above the ilio-csecal valve are considerp.bly enlarged. 

Large inteidines : Show a great many enlarged solitary glands, yet but little conges 
tion. The rectum is much congested and x^rescnts two ulcers : one with raised edges 
and raw, depressed center ; the other, with a firm, dirty-white slough in the center. 

MeseMteriG lipHphatiG glands : Enlarged and thicldy streaked with gray. Those near 
the iho-cfccal A'^alve, and those above the rectum, are congested and deeply reddened. 

Inguinal glands : Are also greatly enlarged and streaked dark-gray with pigment. 

Mver : 0£ normal consistency and color, excepting some few patches of deep purple. 
Gall-bladder moderately filled with a yellowish-green, viscid bile. 

Pancreas: Healthy. 

Spleen: A portion very dark colored (nearly black) extending its whole length and 
about half its breadth ; is evidently gorged with blood ; but is not raised above the 
level of the remaining part. 

Kidneys : One contains an acephalocyst in its pelvis. The cortical substance of both 
is pallid, but no other change is noticeable. 

The lungsy heart, and J)rain appeared healthy. 

Experiment No. 12. 



Male pig, eight weeks old ; hreed, Chester White, 



Date. 


Hour. 


Temperature 
of body. 


Eemarks. 


Not. 19 


10 a. m.... 


104. 5° r. 


Costive. Inoculated -with blood of sick pig (No. 1) after treat- 








ing the same with a solution of bromide of ammonia: 1 : : 500. 


20 


....do 


104. 75 


21 


....do 


104.2 




22 


....do 


104. 75 




23 




104.2 




24 


....do 


103.8 




25 


....do 


104 




26 


..-.do 


104.3 




27 


....do 


105. 75 




28 


....do 


105. 75 




29 


.-..do 


105. 75 




30 


....do 


106. 




Dec. 1 


do 


106.2 


Edfjea of ears purple. Purple spots on scrotmn. 


2 


....do 


106 


Eight ear a deep purple, bleeding at the point where eiudation 
had formed a bkick scab. 


3 


....do 


105 




4 


..-.do 


105 


Ears blue ; skin has ])urple blotches only partially eflfaceable by 






105 


pressure. Feces hquid; yeUoTrish white. 


4 


5 x>- m 




5 


10 a. m 


105 




6 


....do .. , 


101 


Very prostrate ; can barely rise. 
Found dead in pen this morning. 


7 


do 











Posi-mor tern examination. — SUn: Of ears, throat, breast, belly, and legs, of a uniform 
dark purpl€> ; white patches remain inside the forearm and thigh, and along the back, 
which is covered by a very thick scurf. The discoloration which is due to congestion 
of capillary vessels, the coagulation of blood within them, and numerouB minute ex- 
travasations, is confined to the integument. The skin is also abundantly covered 
with the usual black concretions. 

Digestive organs : Tongue blue, but with no abrasions. 

Tonsils J fauces, and pharynx: The seat of general congestion and discoloration. 
(Esophagus has some spots of slight congestion. 

Stomach : Distended with solid food ; not so strongly acid as in many other cases. 
Its great curvature has the mucous membrane covered with patches of blood extra 
vasation, such patches standing out in greater part as dark-red clots. 

Small intestine : Exceedingly contracted, almost empty, and congested throughoul; 
in varying degree, from a simple branching redness, with softening of the mucous 
membrane and excessive production of nmcus, to distinct circumscribed extravasa- 
tions with decided thickening ; in several instances the redness and the thickening 
is most marked on Peyer^s patches. The duodenum contains three ascarides. Several 
small ulcers exist just above the ilio-ca?cal valve. 

Large intestine : Csecum remarkably small and contracted. Neither caecum nor colon 
contains much ingesta. The raucous membrane along the whole large intestine is in- 
flamed, grea.tly thickened by exudation, and thrown into prominent circular folds. 
Its general color is of a dark brownish red, in many points verging upon black. At 
different points it shows the characteristic ulcers with a firm, dirty, white slough in 
the center of each, but these have in no case attained a large size, nor any marked 
tMckening nor induration of their basO; and without special care in the examination 
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might be easily overlooked. The rectum contains numerous blood extravasations and 
some considerable ulcers with the central whitish necrosed portions. 

Mesenteric glands : Almost universally enlarged and of a deep red, from congestion 
and extravasation. 

Liver: Of a very deep purplish brown, gorged with blood, but not materially soft- 
ei^ed nor moderately Mable. It is especially dark near the margin of the lobes. 
Gall-bladder : ^Moderately full, bile dark green and viscid. 
Pancreas: Sound. 

Spleen : Enlarged, gorged with blood, and almost black. 

Kidneys .• Nearly normal as examined externally. Corticle substance of a darker 
red than in inost of the diseased pigs, and the papillj© bear black extravasations, 
punctilbrm and up to half a line in breadth. The right kidney contains a small cyst 
in its pelvis. 

Left supra-renal capsule is enlarged to about one-third the size of the kidney, and 
has a clot of blood and a collection of cheesy matter superposed in its anterior end. 

Lungs : Nearly noi-mal ; some congestion in the posterior lobes is evidently quite re- 
sent, and the cut surface freely exudes a frothy liquid. 

Heart : Eight ventricle slightly discolored by punctiform petechiiB beneath the endo- 
cardium. The great aorta contains a very firm clot, partly buffed. 

Blood under a No. 10 Hartnack immersion shows no moving bacteria, but a great 
excess of granular matter. 

Experiment No, 13. 
White female pig, eight weeks old; Ireedf Chester White, 



Date. 



Hour. 



Temperature 
of body. 



BemArka. 



Not. 19 



Deo. 1 
2 
3 
4 
4 
5 
6 
7 
8 
8 
9 
10 
10 
11 
11 
12 
12 
13 



13 



10 a. m. 



....do ... 
....do... 
....do ... 
....do... 

...do ... 

...do ... 

...do ... 

...do ... 

...do ... 

...do... 

...do ... 

...do ... 

...do ... 

...dq... 

...do ... 

5 p. m. .. 

10 a. m.. 

...do 

...do ... 
...do ... 

6 p. m .. 
9.30 a. m 
...do ... 
4.30 p. m 
9.30 a. m 
5.30 p. m 
10a.m .. 
5 p.m- .. 

11 a. m . . 

5 p.m... 



105. 5° r. 



104 
103. 25 
103 

104. 75 

103. 25 

104 

104.8 

104. 75 

104.5 

104. 75 

105.3 

105 

105.3 

104. 25 

104.5 

103.5 

108.5 

105 

102.5 

105 

104 

104 

105 

104.5 

104 

103.5 

107. 75 

]e7.75 

107 



Inoculated with the blood of aick pig No. — , five drops being 
mixed with a dracbm of a watery solution of potassium per- 
manganate ( : 1 : : 500) and injected. 



Deep-red ears ; black concretions on skin. 

Stiff, unsteady gait ; humped back ; blue ears ; costive. 



Very dull and quiet. 

"Very languid and pre 
Does not rise when handle* 



. ; breathing 28 per minute. 



107 



Feces soft, fetid, yellowish. Pig very prostrate, eats nothing, 
and scarcely moves when pricked to obtain a drop of blood* 
Blood contains moving bacteria. 



Pig found dead on the morning of December 14. 

Post-mortem examination. — SMn: Blue spots on the belly, legs, rump, perineum, and 
ears. Free portions of the ears of a dark purple. Pink papillary eruption, and blaclj 
concretions on the ears. 

Digestive organs : Tongue has an ulcer, with Blough a little to the left of the tip — 
size one and a half lines in diameter. 

Tonsils and soft palate: The seat of a uniform bluish congestion. Submaxillary 
lymphatic glands iii part reddened and congested. 

Gullet : Contains clots of a stringy, fibrinous material. 

Stomach : Near the left cul de sac is a dirty, yellowish- white false membrane of about 
one inch square. The great curvature is of a dark-brownish red, with some brighter 
red spots of more recent blood extravasation. 

SvHiOll intestines : Nearly empty, though at intervals were round, hard pellets of iji- 
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The coats of this bowel were more or less congested, with softening of the 
membrane at different points. 

A large ulcer is forming on the edge of the ilio-caecal valve, in which the outline of 
the follicles can still be seen of a yellowish color. 

Large inteMines : Caecum and colon congested throughout, but much more at some 
points than at others. In the upper part of the colon are extensive deposits of false 
membrane of a dirty yellowish-white color, in places in spots of small size, and in. 
others in extended patches of several inches in length. The caecum has smaller spots 
of the same kind. The rectum is very much thickened and of a deep red throughout, 
the thickening existing mainly in the mucous membrane. It presents, further, nine 
small ulcers, with the characteristic dirty sloughs lu the centers. 
Parasites : The caecum contains one whip-worm. 
Liver : In the main firm, but contains bluish patches. 
Pancreas: Apparently unchanged. 

Spleen : Black, full of blood, but not apparently enlarged. 

Mesenteric and suhlumhar lymphatic glands: Are almost universally of a dark red, 
almost black color. 

The left kidney : Has a cyst one-half inch in diameter in the anterior part of its pelvis. 
In common with the right kidney, it also presents numerous black petechia on the 
medullary portions and papillae. 

Chest and respirat(yry organs : Larynx shows considerable congestion, especially on 
the epiglottis and on the arytenoid cartilages. 

Plmrw : Contained an abundant blood-colored liquid exudation, especially in the 
right sac, where the lung had contracted extensive adhesions by newly-formed false 
membranes. The liquid effusion contained numerous white and red blood lobules and 
actively-moving l)acteria, which assumed the most vaoled forms in rapid succession. 
A loose coagulum forms in the exposed fluid. 

Bronchia : Filled with froth having a perceptibly pink tint. 

I^ft lung : Anterior lobes congested and consolidated by recent exudation. Posterior 
layer lobe sound. 

Bight lobe : Consolidated throughout ; sinks in water ; but has not yet become firm, 
granular, nor friable. The color of this lung varies from a light brick-red to a deep 
red, approaching black, the darker shades mostly occupying the spaces of connective 
tissue betT^een the lobules, these spaces being often stretched by the exudation to the 
breadth of a Une or more. On making a section of the lung a considerable pulmonary 
vein was found to contain a friable granular grayish clot which had evidently existed 
for some time before death. * 

Pericardium : Contaius a large amount of blood-colored effusion, in which blood- 
globules and moving bacteria abound. The parietal and visceral layers were con- 
nected by loose false membranes. Loose dark clots and some fluid blood existed in 
the right si de of the heart, and spots of extravasation on the walls of the left ventricle. 

Lymphatic glands : In the region of the throat are of a very deep red. The same 
remark applies to the bronchial and subdorsal glands. 



Tahle showing the duration of incubation in different cases. 



No. 



Remarks. 



Nov. 19 



Oct. 6 
Oct. 6 
Nov. 7 
Oct. 8 
Nov. 7 
Oct. 5 
Oct. 8 
Nov. 4 
Nov. 3 

... do 

... do 

Nov. 19 
Nov. 19 
Oct. 8 



Nov. 20 

Oct 9 
Oct. 9 
Nov. 10 
Oct 12 
Nov. 11 
Oct 10 
Oct 14 
Nov. 10 
... do.... 
... do-.-. 
... do.... 
Nov. 26 
Nov. 27 
Oct 21 



6.6" 



20 



J 13. 3 
6.6 
1 13. 3 

26.6 

6.6 
6.6 



Inocnlated with old blood that had been kept eleven days 
in an incubator. 



Temperature raised for three days only. 



Table of eiopmmetits undertalcen to ascertain the relathe virulence of the prodtiota of Hog Fweir after exj^mre to the turfor d^ermt perMs tfUm, 



Nature of iiioculatod material. 



1 



I. 

o 

I 



Bemarka. 



Inoculated from quill charged with diseased 
lung fluids of a pig which died five days 
before in North Carolina. 

Inoculated from quill charged with pulmon- 
ary exudation of a pig that died suddenly 
in New Jersey, twenty -four hours ago. 

Inoculated from quHl -point dijjped in pul- 
monary exudation of a pigwhich had been 
sick for a week or two. v irus from New 
Jersey, and twenty-four hours from pig. 

Inoculated from quill dipped in disealaed lung 
liquids of a pig having no disease of the 
bowels. Virus from Indiana, and four 
days from pig. 

Pig placed in pen aloug with diseased intes- 
tines (semi-putrid) and manure from dis- 
eased pig. Both products from New Jer- 
sey, and forty-eight hours from pig. 

Inoculated with the firm fibrous substance 
from the base of an intestinal nicer. Also 
fed a portion of the same. Products from 
New Jersey, forty- eijj;ht hours fix)m the 
pig, and slightly pati'id. 

Inoculated with the firm fibrous substance 
from an intestinal ulcer. Product sent 
from New Jeisey, forty-eight hours from 
the pig and slightlj^ putrid. 

Inoculated with portions of dried intestine 
from North Cai^olina, and at least four days 
fr om the pig. Product dried in sun and 
air. 

Inoculated with intestinal ulcer and mucus 
from iUinois. Product sent in closely 
corked bottle containing liquid : was at 
least three days from the pig and slightly 
putrid. 



October 5... 
Octobers ... 
Octobers ... 

Novembers, 

October 20 ., 

October 20., 

October 20 ., 
November 3 
Novembers 



October 10 . 
October 14 . 
October 21 . 



November 10., 



6 days .. 
11 days . 
11 days . 

11 days . 



No apparent effect . 
No apparent effect. 



Temperature nnaf* 
fected. 



November 10., 
November 10.. 



18 days . 
18 days . 



Temperature was abnormally low for 
two days before death. 



Temperature was abnormally low for 
two days before death. 



When inoculated this pig had but 
barely recovered fr om the slight ef- 
fects of a former inoculation. 



A. pink rash appeared on the skin Oc- 
tober 31. 



Eise of temperature very moderate. 



Temperature high thionghout. 



Table of &ppenmmt8 vMdertaken to ascAsriain the ri^lativ^ ri-ruJm^ of the products of Hog Fmer^ 4-0, — Costtansd. 



No. of experiments. 


Nature of i iiocalated matorial. 


i 

0 

s 

di 


ac 

.1 
'* , 

Of 

0 




« 

0 
Pi 

.s 

1 




1:5 


icovered. . j 












P 


s 








10 


Inociila.ted with mnons and congested soft- 


November 4 




S davii . _ . . 




1 






11 


enetl macous membrane from pig No. 14, 
found dead in its pen the same morning. 
Product taken not more than twelve hours 
after death. 
Inoculated by injecting under the skin one 
drachm of blood taken from a diseased pig 
and kept in aji incubator for eleven days, 
havine had communication with the air 
only through narrow tubes blocked with 
cotton-woof. The blood smelt stale, but 
not pntrid^ 


November 19 — 




20 days 










Maintained a high temperature for 
t^venty days -with diarrhea, purple 
earH, ^)mp_le blotches on body, pap- 
ules ol a pink color and black t'^ncre- 
tiona. After this temperature was 
normal, but diarrhea and skin erup- 
tion and discoloration remained for 
four days, when it was again inocu- 
lated with blood swarming with bac- 
teria (moving). 













ExpertmenU undertaken to iett ihe egboi ef dwi^fecUmU 9n virulmip} 



13 



13 



14 



15 



16 



17 



18 



19 



Disinfectant. 



Eisulpliite of Boda. 



Carbolic acid.,., 
Snlphate of iron 
CTiilorido of zinc 



SulpliTirous acid., 
Chloride of lime. , 



Bromide of ammonimn . 



Pormangsnate of po- 

taesa. 



Natnre aad treatment of inociilated material. 



Pig inoculated from a quill dipped in the liqnida 
of a diseased lung in Noilli Carolina, tiTO days 
ago. Before iuoculation the quill was placed 
five minntea in a solution of bisulpluto of 
soda: 1:: 500. 

Pig inoculated -v^ifcli quill charged like the last^ 
in North Carolina, six days from the pig, ana 
before inoculation dipped for five minutes in 
a solution of carbolic acid : 1 : : 500. 

Pig inoculated with quill charged with virus six 
days ago, in Now Jersey, and before inocula- 
tion dipped five minuteB in a solution of cop- 
per a a : 1 : : 500. 

Pig inoculated from a quill cliirged vrith vima 
from tlie lungs of a 'Nev/ Jcr,sey hog that had 
been sick for a week or tv> oj vkus oueday 
from the pig. Before inoculation was steeped 
five minutes in a solution of chloride of zinc : 
1::500. 

Pig inoculated with diseased intestine thre© 
days removed from the sick hog No. 14, and 
smoked for five minutes with the fumes of 
burning sulphur. 

Pig inoculated with diseased intestine, three 
clays from the sick hog No. 14, and steeped five 
minutes in a solution of chloride of lime-.l:: 
500. 

Pig inoculated with blood from No. 17, a few 
drops being added to a drachm of a solution 
of bromide of ammoniurd {: 1 : : 500) and thrown 
under the skin. 

A few drops of blood from No. 17 were mixed 
with a solution of permansanate of potash 
and thrown under the skin. 



5§ 



Oct. 6 

Oct. 6 
Oct. 6 
Oct. 8 

Nov. 7 
Nov. 7 
Nov. 19 
Not. 19 



c « ^ 

es <C Cl 
P 



No febrile 
chango. 



Oct. 9 

Oct 9 

in 

Nov. 11 
Nov. 10 
Nov. 27 
Not. 26 



9 days . . 

20 days . 

20 days . 
11 days . 
8 days . . 
18 days . 



inoculated. 



a 



Died th« teTonth day from lung worms. 



Killed October 31, after two days of 
abnormally low temperature, and 
when already in articulo morta. 

High temperature on fourth, sixth, 
and ninth days only. 



Killed twenty -sixth day. 
Fever ran very high. 



W 

O 

1 



o 

w 



JFever ran very high. The day before 
death the blood contained numerous 
moving (septic) bacteria. 
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EXPERIIMENT No. 20. 

Experiment undertaken as a test of tlie propagation of the disease-poison through the air, 

October 5.— A pig was placed in a pen between two infected ones, and separated from 
eacii only by an impervious double wall of matched boards, with building-paper be- 
tween. The only means of communication was through the open air by means of 
IF ventilators at the front and back of each pen, and the openings of which in adjacent 
pens were less than a foot apart. On the ninth, tenth, and eleventh days the pig had 
an elevated temperature and was lame in the right shoulder, the illness being evi- 
dently rheumatic. 

On Octob(ir 29 th, the twenty-fourth day, the temperature rose 2° and remained at 104^ 
F. and upward for six days (till November 3rd). It then showed a daily diminution, 
and by November 8th, having attained the natural standard, the pig was destroyed. 

Experiments on sheep, raMHij and dog. Inoculation with fresh virulent pig^s Hood, containing 

moving hacteria. 



Subject. 


D.'ite of inoc- 
ulation. 


o 
tr 

O a: 
'Eg 


1 

Duration of 
iiicubiition. I 


o 

Is 

p 






Dec. .14 
Dec. 14 
Dec. 14 

Dec. 14 


Dec. 15 
Deo. 15 
Dec. 15 


1 
1 
1 




Temperature rose 2.25°, but was nor- 
mal on the second day. 

Pui'^ed actively for three days. When 
inocidated the pig was in a<lvanced 
non-febrile stage of the fever, and 
the temperatui-e did not rise above 
the normal. 


Adult female rabbit 


""'i' 


Newfoundland puppy, seven 

■weeks old. 
Female pig, twelve weeks old. 









Inoculation with fresh virulent hlood in which no moving hacteria had been ohserved. 



Subject. 


Date of inoc- 
ulation. 


Hemarks. 




Nov. 21 

Deo. 7 
Nov. 21 
Dec. 7 


Scouring and rise of temperature 1° on fourth and sixth day» 
only. 

No ag)reoiable effect. 

Temperature rose 1° on the first day only. 


Do 


Adult female r;i.bbit 


Do 





TdbU showing relation of lody-tmjpsrature to the vmther during Ocfoder, 





ThprrnoTrmtRr \n (ynfj\ sir. 






"RoTf ITS! ixi-.ay 


Humidity. 


Temperature of pigs. 














Eain and snoTf . • 








7ai.in. 


2 p. m. 


9 p. m. 


Healthy. 


Sict. 




7 a. m. 


2 p. m. 


9 p. m. 


Meiin. 




7 a.', m. 


2 p. m. 


9 p.m. 


Mean. 


l?ry. 


Wet. 


Dry. 


Wet, 


Dry. 


Wet. 


Eose. 


FeU. 


ITn- 
ch'n^ied. 




roll. 


T7n- 
ch'nged. 


Oct. 1 


58.0 


71.7 


62.7 


64. 13 




29. 336 


29. 262 


29. 204 





58. 0 


55. 5 


71. 7 


63. 5 


62.7 


59. 2 




8 










2 


60.8 


6T.5 


60.1 


62. 80 






29. 134 


29. 126 




61. 8 


57. 3 


67. 5 


63. 0 


60. 1 


58. 0 




8 
8 










3 


50. 6 


71. 2 


58. 5 


60. 10 




29. 242 


29. 144 


29. 204 





50.6 


49.3 


71,2 


57.3 


58.5 


56.0 












4 


45! 6 


63. 8 


57! 5 


55 63 






29 192 


29 302 





45. 6 


43. 5 


63. 8 


52. 8 
49. 5 


57. 5 
51. 6 


32. 1 
50. 1 


7 


1 










5 


44! 3 


55. 8 
53! 8 


51. 6 


50. 56 





29. 324 


29. 254 


29. 248 





44. 3 


41. 8 


55. 8 


7 


1 










6 


50! 8 


43^8 


49! 46 




29. 2C8 


29' B18 


29. 418 





50. 8 


47. 5 


59. 8 


46. 8 


43. 8 


42. 1 


1 


3 




4 






7 


86.6 


56. 3 


51. 0 


47. 96 


Three lioitrs' snofw, 


29. 418 


29, 278 


29, 290 





36. 6 


34. 1 


50, 3 


47. 7 


51. 0 


49. 0 


2 


1 


1 


2 


2 




8 


50. 6 


C2. G 


60. 9 


58. 03 


in. 11. 


20. 302 




29. 140 




50.6 


48.4 


62.6 


52.5 


CO. 9 


59.0 


2 


2 




3 


1 




9 


62! 6 


66. 3 




61. 80 


One hour's rain, 

in. .02. 



23. 070 


28. 940 


29. 156 


- - - 


62.6 


58.5 


66.3 


61. 5 


56.5 


55.0 


1 






4 


2 


1 


10 


48.2 


55.0 


40. G 


47. 93 


29. 256 


29. S.''-2 


20. 302 




48.2 


45. 8 


55 -0 


45.8 


40.6 


39.2 








5 


2 




11 


37.4 


5(5. 8 


51. 5 


48. 50 





29. 250 


29! J 52 


29. 186 




37. 4 


36. 5 


56. 8 


49. 3 


51. 5 


48. 6 








3 


3 
3 
4 
2 


1 


12 


49.4 


55. G 


46.5 


50. 50 


Two hours' rain.. 


29. 244 


29. 226 


29. 248 


- ■ 


49.4 


46.6 


55.6 


49.5 


46.5 


45.7 


"i" 






4 




13 
14 


40.3 
54. 7 


61.8 
71. 2 


52.8 
G3. 2 


51, 63 
G3. 03 




29. 334 
29. 358 


29. 288 
29. 2G4 


29. 368 
29. 272 




40.3 
54. 7 


39.0 
49. 5 


61.8 
71. 2 


51.4 

56. 8 


52.8 
63. 2 


49. 2' 

61. 5 


1 






1 
4 


1 


IS 


CO. 5 


74.2 


64. 2 


61. 30 




29. 244 


29! 186 


29. 210 




60. 3 


53.4 


74.2 


63.8 


67.2 


60.9 


1 






2 


4 




16 


63.0 


77.5 


67,2 


69. 23 




29. 288 


29. 198 


29.182 




63.0 


58.0 


77.5 


62. 5 


67.2 


58.3 








1 


3 


2 


17 


62. 4 


75. 8 


GO. 4 


66. 20 


Two hours' rnin . . 


29. 170 


29. 020 


29. 092 





62.4 


58.0 


75.8 


62. 1 


60.4 


59. 0 








2 


4 




16 


47! 5 


40!2 


40! 8 


42! 83 


TVo lioiirs' rain, 


29. 104 


29! 082 


28. 940 




47.5 


45, 5 


40.2 


39.8 


40.8 


40.2 








3 


3 

5 
1 

3 




19 
20 
21 
22 


42.5 
48.8 

41. 7 

42. 0 


40.2 
55. 8 

07. 2 


43. 5 

49.0 

53, 5 

54. 2 


42. 06 

51, 20 
53. 23 
50. 80 


in. 1.2. 


28. 872 
29. 154 

29. 376 
29. 880 


29. 026 
29. 146 
29. 306 
29. 17G 


29. 104 

29. 210 
29. 292 
29! 004 





42. 5 
48.8 
41.7 

49.0 


42, 0 
43.2 
39. 0 

44. 8 


40. 2 

55,8 
64. 5 
67. 2 


38. 5 
44.8 
32. 2 
54.8 


43. 5 
49.0 
53. 5 
51. 2 


42. 2 

4G. 5 
5J. 0 

52 0 


1 
1 
1 

...... 






1 
5 
3 
3 





23 
24 


48! 2 
43.3 


49.8 
51.8 


49.8 
40.2 


49. 20 
45. 10 


Sixteen bonrs' 
ram, in. 1.80. 


28. 880 

29. 244 


28! 403 
29. 338 


28. 864 
29. 456 




48.2 
43.3 


47. 5 
41,2 


49. 8 
51.8 


49.7 

45 3 


49! 8 
40. 2 


47.2 
39. 2 








4 

3 
4 
1 
2 

3 
2 


2 
3 





25 
26 
27 
28 
29 


33. 8 
47.8 
56. 5 
37.3 
28.6 


51.3 
64. 8 
49.8 
42.5 
47.8 


49. 5 
61.5 
41.8 
58.3 
41.3 


44. 86 
58. 03 
49. 36 
39. 30 
39. 23 


- 

Ki^li t lioiirs. in. .47 


29. 538 
29. 452 
29. 208 
29. 31 0 
29. 394 


29. 456 
29. 382 
29. It-^ 
29. 328 
29. 284 


29. 448 
29. 270 
29. 202 
29. 348 
29, 214 




33.8 
47.8 
56.5 
37.3 
28.6 


32. 5 
43,3 
52.7 
33,5 
27.8 


51.3 
64. 8 
44.8 
42.5 
47.8 


45. 3 
55, G 
48. 0 
3.5.7 
39. 4 


49.5 
Gl. 5 
41.8 
38. 3 

41.3 


47.7 
59. 0 
41.3 
37. 0 
38.7 




...... 


1 
1 
1 
1 


2 
4 

2 
4 




30 


40.7 


49.5 


47.2 


45. 66 


Sixteen tours, in. 


29. 032 


28. 944 


28, 910 




10.7 


39.5 


49.5 


47.2 


47. 3 


45.1 








3 


3 




11 


41.6 


48.6 


32.5 




.32. 




28. 806 


29. 068 




41.6 


38.6 


43.6 


38.2 


32.5 


32.1 








3 


3 




























If A9.T1 f(\v Tnnnt.h 




52. 67 











































































TabU tkowing relation of lody-tmperature to the wetefherfor JSovmber, 



O 



o 



a 

o- 
S\ 

w 

CQ 
CQ 

o 

i- 

o 

a 

o 

^■ 
3' 



TLernionieter in op«u sir. 





7 ft-m. 


2 p. m. 


9 p. m. 


Mean. 




32.8 


42.8 


39.5 


38.36 


2 


36.5 


52.8 


42.0 


45. 76 


S 


34.3 


36.6 


35.0 


55. 30 


i 


34.2 


32.5 


29.2 


31. 96 


5 


2G.5 


33.2 


32. 5 


SO. 73 


8 


29.2 


35.5 


34. 2 


32. 96 


7 


31.5 


37.2 


32. 5 


33. 63 


8 


25.3 


29.2 


29,4 


28.96 


9 


29.8 


35.2 


36.5 


33. 83 


10 


39.1 


42.3 


43.7 




11 


40.5 


50.0 


43.8 


45. 43 


12 


46.4 


49.5 


44.2 


46. 70 


13 


41.0 


40.8 


34.2 


38. 33 


14 


31.4 


30.6 


28.2 


32.06 


15 


23.5 


40.8 


32.5 


32. 26 


10 


36.2 


45.5 


48.2 


42. 30 


17 


47.5 


51. 8 


48.3 


49.20 


18 


45. 8 


47. 6 


40. 8 


46. 73 


19 


45.4 


48.3 


47.5 


47. 06 


20 


46.2 


48.3 


46.7 


47. 06 


21 


43. 5 


49. 8 


47.6 


47. 30 


22 


46.8 


37. 2 


36.5 


40. 16 


23 


37. 8 


37. 5 


35.6 


36. 96 


24 


39.7 


43.6 


32.0 


38. 43 


25 


39.2 


43.2 


30.3 


39. 56 


2S 
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DR. LAW'S SUPPLEMENTAL REPORT. 

Aa an addendum to my former report, I would respectfully submit the following 
further ohservations on the fever of swine, commonly known as hog cholera: 

KXrEKIMEJ;TS IN FEEDING THE VIRULENT MATTER. 

A healthy pig was fed the substance of an intestinal ulcer and a little manure from 
the same bowel, but showed no evil results for fourteen days, when it was put to 
other uses. It .should be added that the ulcer fed to this pig was partially putrid, 
and was inoculated oii two other swine without success. 

A second pig was fed a portion of dried intestine and its contents, both of which had 
remained packed in wheat-bran for a month. Notwithstanding this, the animal re- 
tained good health for eeventeen days, when it, too, was put to other uses. The 
material fed to this pig acted with fatal effect on two other pigs on which it was in- 
oculated. 

These experiments can only be taken as showing that ti small quantity of poison 
may pass through the intestinal canal with impunity, but they would not warrant 
the conclusion that similar materials would be equally harmless when taken in larger 
quantities and ^vHIl every meal, as invariably haj^pens when swine are fed in the ordi- 
nary manner and plunge their filthy feet and noses fresh frorsi the pestiferous manure 
into the feeding -tj-o ugh. Dr. Osier has succeeded in developing the disease by feeding 
the diseased intestine," but as the feeding was accomplished by force there is just the 
possibility of abrasion and direct inoculation. Abrasions are indeed so common in the 
mouth froni injuries by the teeth and by hard objects masticated and derangements of 
the epithelial covering of the mucous membrane of the stomach and intestines, are 
BO frequent in connection with alight gastro-intestinal disorders, that it is needless to 
calculate on an immunity which can only be secured by the entire absence of such 
lesions. If to secure immunity in feeding we must provide that not even a worm shall 
bite the mucous membrane of the stomacli or intestine, any guarantee rests on an ex- 
ceedingly slender basis and had best be rejected at once. 

SUCCESSFUL INOCULATION WITH FROZEN PRODUCTS OF THE DISEASE. 

In two cases I have successfully inoculated virulent products which had been frozen 
hard for one and two days respectively. In both instances the resulting disease was 
of a very violent t^^)G, and would assuredly have proved fatal if left to run its course. 
The freezing had certainly failed to impair the virulence; it hr.d rather sealed it up to 
be opened and given free course on the occurrence of a thaw; for, once it is frozen, 
it is manifest that no further change could take i)lace until it Avas again thawed out, 
and if it was preserved for one nigbt unchanged in its potency, it would be equally 
unaffected after the lapse of many months, provided its liquids had remained in the 
same ciystalline condition throughout. In this way undoubtedly the vims is often 
preserved through the winter in pens and yards, as well as in cars and other convey- 
ances, to break forth anew with returning spring. This is precisely what we find to 
be the case wiih the other fatal animal plagues, the virus of rind<Ti)est, h.ing fever, 
fenthi'ax, and aphthous fever, being often bound up through the winter with trozen 
manure to reappear with undiminished power on the access of ^rarnier vveather. Tliia 
is a matter of no small moment inasmuch as the long-continued frosts of out Northern 
States prevent any such destruction of the poison as takes place so readily in summer 
in connection with the alternate wetting and drying and the resulting XJutrefaction. 

I have had instances brought under my notice in which, after the prevalence of the 
fever in a herd in early summer, new swine were introduced into the open yard a 
month or two after all trace of the disease had disappeared and had continued to pre- 
serve the most fjerfect health. This is quite in keeping, too, with my failure in the 
attempts to convey the disease by feeding and inoculating with a semi-putrid intestine. 
It serves, moreover, to explain my failure, as the exposure and wet at a moderately 
high temperature would lead in both cases alike to decomjjosition and destruction. 

The bearing of this upon the prevention of the disease is self-e vident. Infected yards 
and other open sind uncovered places may be considered safe after two months^ vaca- 
tion in summer, provided that sufficient rain has fallen in the interval to insure the 
soaking and putrid decomposition of all organic matter near the surface, and that 
there are no grejit accumulations of manure, straw, hay, or other material in which 
the virus may be presei-ved dry and infecting. In winter, on the other hand, the yard 
or other open injected place may prove non-infecting for weeks and months, and yet 
retain the virus in readiness for a new and deadly career as soon as a thaw sets in. 
Safety in such circumstances is contingent on a disuse of the premises so long a« th« 
frost continues and for at least one month thereafter. Even during the continuance 
of j&OBt such places are dangeroujs, as the heat of the animala' Ibodies or of the rayv of 
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the sun at raid-day may suffice to set the virus free. Again, while they are especially 
dangerous on the accession of warmer weather, yet, when once the temperature has 
risen permanently above the freezing point, we may count upon the rapid putrefaction 
that ensues in all organic bodies that have been frozen and on a disinfection almost as 
speedy, and it may be at times eyen more speedy than in the extreme heat of summer. 
The course of safety is to hold all places that have been infected in late autumn or 
during winter as still infected until one or two months after the frost has gone out of 
the ground in spring. 

This, of course, has little bearing upon the question of covered pens, bams, cars, Sec, 
in which the poison may be preserved dry, active, and accessible in winter and summer 
alike. On this question of infection through pens in winter I instituted the following 
experiment : 

CONTAGION FROM AN INTKCTED PEN. 

A healthy pig was placed in a pen from which a sick one had been removed thirteen 
days before. The pen had been swept out, but subjected to no disinfection other than 
the free circulation of air ; and as the pig was placed in the pen on December 19, all 
moist objects had been frozen during the time the apartment had stood empty. The 
pig died on the fifteenth day without having shown any rise of temperature, but with 
post mortem lesions that showed the operation of the poison. This case was an exam- 
ple of the rapidly fatal action of the disease, the poison having fallen with prostrating 
effect on vital organs — the lungs and brain — and cut life short before there was time 
for the full development of all the other lesions. It sufficiently demonstrates the pres- 
ervation of the poison in covered buildings at a temperature below the freezing point. 

SUCCESSFUL INOCULATION OF PIGS WITH VIRUS THAT HAD BEEN KEPT FOR A MONTH 

IN DRY WHEAT-BRAN. 

Appended will be found the daily record of two pigs infected by inoculation with 
bowel ingesta and mucous membrane that had been preserved for a month in dry 
wheat-bran. In both cases the disease followed the inoculations promptly and ran a 
Bevere course, one case proving fatal, while in the other death was anticipated by kill- 
ing the animal. At the autopsies the usual characteristic lesions were found. 

Here, as in the case of the virus preserved on quill-tips, we find the poison pre- 
served without the slightest impairment of its. potency. Thus two series of inocula- 
tions with dried virus show how careful and thorough must be the disinfection in dry 
seasons, and indoors in all seasons, and the importance of the destruction by fire, or 
in other certain manner, of all dry fodder and litter in which the poison may have 
been secreted. 

COHABITATION WITH SICK PIGS IN DIFFERENT STAGES OF THE DISEASE. 

A healthy pig was inclosed in a pen with a sick one which had been inoculated with 
virulent blood on two occasions ; the first thirty days and the last five days before. 
After the first; inoculation the pig had sutiered from a slight fever and the characteristic 
phenomena of the disease. Before the second inoculation the temperature had been 
normal for eight days, and it was not materially affected by the operation. In short, 
the disease had manifestly spent itself in the system of the pig, though it had left it 
a most shrunken, emaciated, and wretched spectacle. 

The two pigs occupied the same pen, lay on the same bed, and fed from the same 
trough for sLsiteen days, during which no unequivocal sign of disease was manifested 
in the healthy pig. It seemed indeed to have successfully resisted the contagion. 

It was now removed to another pen and placed in company with a pig in which the 
disease had just reached its height. On the twelfth day thereafter its temperature 
permanently rose, and it passed through a sharp attack from which it is now recover- 
ing. 

This seems to show that the poison is much less virulent after the febrile stage oi 
the malady has passed, and that the danger from the recuperating animal decreases 
with advancing convalescence. At the same time it must not be too hastily concluded 
that a mild form of the disease did not exist in this pig during the occupancy of the 
first pen. It appears unquestionable that the poison may be present in the system, 
and yet give rise to so little disorder that the most careful observer would fail to 
detect anything amiss. 

OCCULT FORMS OF THE DISEASE. 

On post-mortem sections I have found the characteristic lesions of the bowels and 
lymphatic glands, in Cases where no cutaneous rash or discoloration, no rise of tem- 
perature, no loathing of food, nor constitutional disorder had betrayed its presence 
during life. The occurrence of such slight and occult forms of the disease must present 
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a serious obstacle to all attempts to stamp it out. In most of the plagues of animals, 
and notably in lung fever, in aplithous fever, and in rinderpest out of it a native 
home, the rise of the body temperature precedes all outward manifestations of the dis- 
ease. In these affections the indications of the thermometer alone enable us to sep- 
arate the sick and healthy before the disease has attained to a stage of material danger 
to their fellows. But in the pig fever the earliest symptoms will vary according to 
the vagaries of the jioison and its primary seat of election. Perhaps the most common 
initial symptom is the enlargement of the inguinal glands, but it may be some derange- 
ment of the digestive organs, or it may be the elevation of the body temperature, or it 
may be the appearance of red spots or blotches on the skin, or finally the poison may 
be operating in the system in the absence of all external manifestations. It is notice- 
able that since the access of extremely cold weather the cutaneous discoloration has 
been much less extensive than during the warmer season. Even when the tempera- 
ture has been abnormally raised it wfll rise and fall in such an irregular manner that 
no single observation will be always successful in detecting the disease. To detect 
such cases the investigation must be conducted from day to day, and in view of all 
possible manifestations of the disease, to be successful. Then again the temperature, 
even in health, varies widely in different swine and under different conditions of life, 
80 that a knowledge of the body heat of the individual in the existing environment 
is essential to the drawing of sound deductions from thermometrio indicationa. 

INFECTION OF OTHEB ANIMAUB THAN SWINE. 

I consider the most important part of my researches to be that which demonstrateis 
the susceptibility of other animals than swine to the fever we are investigating. Dr. 
Kline of London', England, claimed, nearly a year ago, that he had conveyed the dis- 
ease "with difficulty" to rabbits, Guinea-pigs, and mice, but he gives no hint aa to 
whether he had subjected the question to the crucial test of reinoculation from these 
animals back upon the pig. This test it seemed very important to apply, so that the 
identity or otherwise of the two diseases might be determined. I have accordingly in- 
stituted experiments on a rabbit, two sheep, a rat, and a puppy, the three former of 
which have turned out successfully. 

INTICnON OF Jl RABBIT FROM A SICK PIG. 

After two inoculations with questionable results, made with the blood of sick pigs, 
in which microz^yones had been observed, a rabbit was once more inoculated, this time 
with the pleural effusion of a pig that had died during the previous night, and in 
which were numerous actively moving bacteria. Next day the rabbit was very fever- 
ish and ill, and continued so for twenty-two days, when it was killed and showed 
lesions in many respects resembling those of the sick pigs. The blood of the sick rab- 
bit contained active microzymes like those of the pig. 

SUCCESSFUL INOCULATIONS FROM THUS SICK RABBIT. 

On the fourth day of sickness the blood of the rabbit containing bacteria was inocu- 
lated on a healthy pig, but for fifteen days the pig shoAved no signs of illness. It was 
then reinoculated, but this time with the discharge of an open sore which had formed 
over an engorgement in the groin of a rabbit. Illness set in on the third day and 
continued for ten days, when the pig was destroyed and found to present the lesions 
of the fever in a moderate degree. 

A second x>ig, inoculated with the frozen matter which had been taken from the 
open sore in the rabbit's groin, sickened on the thirteenth day and remained ill for 
six days, when an imminent death was anticipated by destroying the animal. Dur- 
ing life and after death it presented the phenomena of the plague in a very violent form. 

It can no longer be doubted, therefore, that the rabbit is itself a ^actim of this disease^ 
and that the poison can be reproduced and multiplied in the body of this rodent and con- 
veyed back with undiminished virulence to the pig. We may follow Dr. Kline in 
according a similar sad capacity to the other rodents, mice and Guinea-pigs. The 
rabbit, and still more the mouse, is a frequent visitant of the hog-pens and yards, 
where it eats from the same feeding-troughs with the pig, hides under the same litter, 
and runs constant risk of infection. Once infected they may cany the disease as 
widely as their wild wanderings may lead them, and communicate it to other herds at 
a considerable distance. Their weakness and inability to escape, in severe attacks of 
the disease, will make them an easy prey to the omnivorous hog, and thus sick and 
dead alike will be devoured by the doomed swine. 

PROBABLE SUSCEPTIBILITY OF OTHER RODENTS. 

The infection of these rodents creates the strongest presumption that other genera 
^tbe same family may also contract the disease, and by virtue of an even closer rela- 
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tion to the pigs may sncceed in conveying the malady to distant herds. The rat ie 
at once suggested to the mind aa being almost ubiquitoua in piggeries, as feeding in 
common with the swine, as liable to be devoured by the hog when sick or dead, as 
given to wandering from place to place, and as possessed of a vicious habit of gnaw- 
iTLg the feet and other parts of his porcine companion, and thus unconsciously inocu- 
lating him. 

I have ui> to the present time had the opportunity of inoculating but one rat with the 
hog-poison. Unfortunately my subject died on the second day thereafter, the body 
showing some suspicious lesions, namely, congested lungs with considerable inter- 
lobular exudation, congested small intestines, dried-up contents of the large intes- 
tines, and sanguinous discoloration of the tail from the seat of inoculation to the tip. 

IKOCULATIONS FROM THE EAT. 

With the fresli congested small intestine of the rat I inoculated one pig, and with 
the frozen iiitestine one day later I inoculated a second. The first had no appreciable 
rise of temperature, loss of appetite, nor digestive disorder, but on the sixth day pink 
and violet eruptions, the size of a pin's head and upward, appeared on teats and belly, 
and on the tenth day there was a manifest enlargement of the inguinal glainds. From 
what I had seen of the occulfc forms of the disease I was led to the opinion that this 
was one of them. Unfortunately, I had at the time no healthy pig available for the 
crucial test of reinoculation. 

In the second pig, inoculated with the frozen intestine, the symptoms were too 
obscure to bo of any real value. As soon as I obtain a supply of rats I propose to suib- 
ject this question to a further investigation. 

SUCCESSFUL IJ^OCULATION OF SHiCE)*. 

Less sigmficaut tlian the infection of rats, yet of immense practical importance, is 
the susceptibility of sheeji to the hog-fever. I have experimented on two sheep of 
difierent ages, an adult merino wether and a cross-breed lamb, and in both cases have 
succeeded in. transmitting the disease. 

INFECTION OF THK BIERINO. 

This slieeji was inocuLntcd by hypodermic injections of one and a half drachms of 
blood from a pig just killed. On the fourth day he had elevated temperature, and on 
the sixth scouring and snuffling breathing, but the symptoms rapidly subsided. On 
the fourteen th day he had an injection of two drachma more of blood from a sick x)ig, 
and on the twenty-first day of one drachm of blood and pleural fiuid containing mul- 
titudes of bacteria. Next day the temperature was raised and the snuffling breathing 
reappeared, both symptoms continuing for some time. On the sixth day his blood 
was found to contain moving bacteria similar to those present in the injected blood. 
On the twenty-third day from the last inoculation he was reincculated, this time with 
the scurf from the ear of a sick x>ig. This was followed by no rise of temperature, but 
there existed much irritation of the bowels with redness and swelling of the anus, 
occasional diarrhea, and the j)assage of an excess of mucus, sometimes stained with 
blood. Seventeen days after the last inoculation he had another hypodermic injection 
of one drachm of blood and pleural fluid from a pig just killed. As before, tliis led to 
an extensive rise of temperature while the intestinal catarrh continued. 

INFECTION OF THE UkMB. 

The lamb was first injected with a saline solution of the scurf and cutaneous exuda- 
tion from the ear of a sick pig. There followed a slight rise of temperature, a scurfy 
eruption on the ears and oozing of blood from different points on their surface, so as to 
form dark red scales. 

On the sixth day following it was reinoculated by the hypodermic injection of one 
drachm of pleural fluid from a pig just killed, the fluid containing an abundance of 
moving bacteria. Next day there was extreme rise of temperature, some dullness and 
swelling in the right axilla, but appetite and rumination were not altogether lost nor 
Buspended. On the fifth day there was tenderness and unusual contraction of the 
rectum with the passage of bloody mucus, and on the eighth day profuse diarrhea 
with the passage of much mucus. 

fiUCCESSFUI. INOCULATION OF A PIG FROM THK SICK SHEEF. 

A healthy pig was inoculated with mucus from the anns of the wether, and showed 
ft alight elevation of temperature for five days, but without any other marked symp- 



WSeASES 0^ SWlNE Aim OTHER ANIMALS. ' 411 



torn of illness. Eleyen days later it was reinocnlated witli scab fi-om tlie ear of tlie 
lamb, and again tbree days later with anal mncna from tlio sbeep. Tiie day before 
tliia last inocnlation it was noted that the inguinal glands were mnch enlarged, and 
six days after the temperature was elevated, and purple spots appeared on tiie belJy. 
This "fever temperature has lasted but a few days up to the present time, but, taken 
along with the violent rash and the enlarged lymphatic glands, it furnishes satis- 
factory evidence of the disease. We can therefore affirm of the sheep as of the rabbit 
that not only is ifc subject to this disease, but that it can multiply the poison in its sys- 
tem and transmit it back to the pig. 

Two other pigs have been inoculated from the lamb, but during the few days that 
bay© elapsed they have shown no outward symptoms. 

UNSUCCESSFUL INOCULATION OF A PUPPY. 

• A drachm of blood and pleural fluid containing bacteria, from a pig just dead, was 
injected hypodeimicaily on the side of a Newfoundland puppy. Next; day she wa,a 
very dml and careless of food, while her temperature was abnormally liigh. The third 
day the heat of the body was natural, and a fair amount of liveliness had returned. A 
few days later a large abscess appeared on the seat of inoculation, discharged and 
kealed, and fi:om this time the health seemed to be re-established. 

SIGNIFICANCE GIT THE INTECTTON OF KOBENTS AND SHEEP. 

Many will, no doubt, be startled at the above developments, and inquire, half incred- 
nlously, How is it that the susceptibility of these animals to this affection has never 
been noticed before? It may even be suspected that we have been mistaken as to 
the identity of the disease, and that we may be dealing v,'ith the malignant anthrax 
(bloody murrain) rather than the specific fever of swine. But a slight attention to the 
phenomena and post-mortem lesions of our cases will speedily dispel the doubt. Malig- 
nant anthrax is more fatal to sheep and rabbits than to tho other domestic animals, 
whereas in my sheep the disease was so mild that its very existence would almost cer- 
tainly have been overlooked in the ordinaiy management of a flock, and it was only 
detected in these cases by the careful thermometric and other observations made day 
,by day on the inoculated animals. In the rabbit the disease was more severe, and 
would undoubtedly have proved fatal if left to itself, yet even in this animal there 
was no indication of the rapid course and speedy destruction which characterize the 
malignant anthrax. Again, although in both diseases alike, the lymphatic glands are 
the seat of morbid enlargement, yet the increase and engorgement of the spleen which 
are so constant and so characteristic in inalignant antlmix were altogether absent in 
my pigs infected from tho rabbit. Moreover the disease in the pigs ran the usual 
comparatively slo w course of the pig-fever, rather than tho speedily fatal one of the 
anthrax affection. In the inoculated pigs, too, the combined lesions of the skin, 
lungs, bowels, and lymphatic glands are unquestionably those of the swine-plague, 
and not those of imalignant anthrax. 

It is not surprising that the disease should have been hitherto unrecognized in tho 
sheep and rabbit. The most obvious symptoms in pigs — the pink, pijrple, violef;, or 
black spots and patches of the skin — were never observed in these animals, unless we 
can consider the eruption on the ears of tho lamb as of this nature. In tho sheep, to 
which alone much attention would be paid, the constitutional disturbance was so 
Blight as to be easQy overlooked, the appetite even, ^nd rumination scarcely suffering 
for a day. 

Again, the fixilure to recognize the identity of a disease in two different genera ol 
animals is familiar to all who have made a study of comparative pathology. Cow-pox 
and horse-pox have existed in all historic ages, but it remained for the immortal 
Jenner to recognize and show their identity in the last century. Malignant anthrax 
has prevailed from the time of Moses, yet in all the older veterinary works wo find ita 
different forms described as independent diseases — Main, quarter evil, putrid sore throat, 
&,c. Even to the present day many cases of this disease occurring in the human sub- 
lect (malignant pustule) are mistaken for erysipelas (black erysipelas). Glanders in 
horses seems to have been known to Aristotle, and was familiar to the ancient Greek 
Zooiatres and Eoman Veterinarii, but its identity with the same disease in man was 
only shown in 1810 by Waldinger, of Vienna. Asiatic cholera has prevailed in the East 
from time immemorial, but it is only in the present century that its identity with 
cholera in animals has been shown by Indian and European observers. 

It is no wonder, therefore, that the mildness of the hog-fever in the sheep should 
have masked its true nature, and that the universal disregard of the disease of the 
small rodents should have led us to ignore it in these as well. ISTow, however, that 
the truth is forced upon us, we must recognize it in all farther attempts to arrest the 
course of the disease or to exterminate it. The destruction and burial of infected 
pigs, and tho disinfection of the premises where they have been, can no longer be con- 
sidered a sufficient safeguard. The extermination of rabbits, wild and tame, of 
Guinea-pigs, of mice, and probably also of rats, within the infected area, will bo 
fqiukUj «00aiitiAL JSixtejf must b9 ri^dly cscolnddd from tho hog, inolosiiieB, «iid if 



lie. 
. 19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
1 
2 
3 
4 
4 
5 
6 
7 
8 
8 
9 

10 
10 
H 
11 
12 
12 
13 

13 
14 

15 
15 
16 
16 
17 
17 
18 

18 

19 
20 
21 
21 
22 
22 
23 
24 
25 
2C 
27 
28 
29 
30 
31 

1 

2 

3 

4 

5 

6 
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dmittance they must either be destroyed with the pigs, if few and 
ciiist be shut up in a secluded place, or sent to a safe distance ft-om 
can be certified as healthy, when they may be disinfected and re- 
of a fatal extension among sheep is to be apprehended ; the dis- 
3S harmless to the sheep as the fatal glanders is to the dog, yet the 
idently dangerou3 to the hog, and must bo carefully secluded in 
> suppression of the plague. 

Record of Dr. Law's experiments— No. 1. 
Pig of common race, eight wetks old. 



Body temper- 
ature. 



Bomarks. 



104» F. 



Costive. Ihociilated Trith blood of pig killed Noremtjer 8, and 
kept in inoculator in isolation apparatus, conmianicating 
with the air only through plu^ra of cotton-wool. The blood 
smells stale, not putrid ; its cells bare disappeared. 



Quite dull. Purple spots and black concrotiona on the skis. 
Bed and black spots on the skin. 

Scours. Ears blue and cold. 
Do. 
Do. 
Do. 



BoTf elB continn* looM. 



Feces fluid utd af a bright yelloir color. 

Quiet; ears deep red; extensive papular eruption and greasy 
exudation on the skin ; scouring. 

Hypodermic injection of one dram of blood and pleural fluid 
from pig just dead. Inoculation liquid contains numerous 
actively moving bacteria. 

Dull ; has not eaten supper of last night. 

Scours. 
Do. 



Slightly costive. 

Sebaceous secretion excessive on the inner sides of thighs aijd 
forearms, &c. Htis a blackish-brown color, and disagreeable 
but not putrid odor. 

IinproTing ; regaining appetite and liveliness. 



Killed by bleeding. 
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PoHt-m^tfm examination at once. — SJcin : Covered aknost universally by a blackish 
exudation in great part dried into crusts. On the ears are some remnants of the 
former exudations and extravasations ; half an inch of the tip of oue ear is necrotic. 

Digestive organs : Mouth healthy. Guttural lymphatic glands greatly enlarged and 
gray from pigmentation. 

Stomach: Full; contents dry and acid; has reddish discoloration as from blood 
extravasations aiid broad lines along its great curvature. The mucous membrane at 
this point is peeling off. 

Small intestine : Contents abundant and liquid. Spots of congestion of about one 
line in diameter ; no ulcers nor erosions ; six ascarides. 

Large intestine: Presents little abnormal. One or two depressed spots like cicatrices. 

Mesenteric glands : Greatly enlarged and mostly grayish from pigmentary deposit. 
Inguinal glands also much enlarged and gray. 

Thoracic duct : Is filled with a milky fluid. 

Liver : Firm patches of purple. The lower margin yery pale ; almost transparent. 

Spleen : Small, rigid, twisted as if from binding organizing l^ph. Its surf ace is 
anuBually white and fibrous-looking, but there is a deep black line along its anterior 
border. 

Pancreas: Sourid. 

Heart: Right ventricle marked with bluish discoloration, evidently from former 
ecchymosis. One flap of the tricuspid valve has a round, blackish nodule beneath the 
endocardium. Left ventricle with similar bluish surface, and bicuspid valvo with a 
translucent thickening. 

Respiratory organs : Larynx and right bronchus have each a dark red ecchymosis. 
Lungs have black spots of ecchymosis and slight reddening of certain lobules. 

Bronchial glands : Enlarged and pigmented. 

Subdorsal glands : Enlarged and of a very deep red. 

Brain : Generally unchanged. 

EXPEKEMENT No. 2. 



roland-CMna pig, nine weeks old. 



Dato. 


Honr. 


rr» J. 

J. ©mpcroxTLr© 
of body. 


Romaiks. 


Deo. 19 




103.5 o !P,- 


; Ped mf eoted feces and mteetmfll mnoons mem brane preserred fox 








a month in diy braiL 




An 




.20 




103.5 




21 




103.25 




21 


5 p.m 


104 




22 




103. 5 




22 


4.30 p. m 


102.5 




23 




102. 75 




24 




102 




25 


....do ........ 


101. 75 




26 


....do ........ 


103.5 




27 


..-.do 


103 




28 


....do ........ 


100. 75 




29 


.-..do 


102 




30 


....do .. 


101 




31 


....do 


101 




JflD. 1 


....do . ....... 


102.5 




2 




102 




3 


....do 


103 




4 


.«i..do ....»-- 


102.75 




5 


....do 


103 


Inoculated with intestine of pig which died yesterday. The in- 








testino had been frozen over night. 


6 


.*..dd -. 


103 


7 


....do ........ 


104.75 




« 


....do 


105 




0 


....do 


104 




10 


....do 


103 




11 


....do 


105 




12 




iG4 




13 


-.-.do.,.-. 


105. 25 


Purplo spots on ears and rump; gi'easy exudation from skin. 




.-.do 




Enlarged inguinal glands. 


11 


105 




15 


..-.do 


106.5 


Scours; a bright-yellow liquid feces. 


16 


....do - 


105 


Do. 


17 


do 


105 


Do. 


18 


....do 


1G3. 5 


Scours. 


19 


do 


105.5 


Do. 


20 


do «. 


105.5 


Do. 


21 


....do 


103 


Do. 


22 


..-.do 


107 


Great prostration ; will not rise for food nor to have temperature 








taken. Purple blotches are especially abundant on ears and 








snout, and to a less extent on the head, generally the teatsr 








rump, and hips. When lifted scarcely made a struggle. Killed 








by bleeding. 
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Post-mortem examination. — Blood: Dark colored ; contamed moviDg bacteria. 

Digestive organs : Ton^e sonnd. Tonsils unusually red in their openings. 

Submaxillary and guttural lymphatic glands : Of a dark red, merging to a dirty yellow.. 

Peritoneum : With considerahle reddish-brown effusion and bands of recently formed 
false membrane. H^te liquid coagulates on exposure. Under the microscope (No. 10 
Hartnack) it is seen to contain numerous moving ba-cteria, also others less active, and 
two or foni segmented chain-like. 

Stomach : Full ; sour. Great curvature mottled red and brown. 

Small intestines : Has considerable tracks of deep congestion. It contains much mu- 
cus, and ten aacarides. One ascaris extended into the gall-duct and as far as the 
center of the right lobe of the liver ; a second extended into the middle hepatic lobe. 
The pressiu-e of these had led to a considerable dilatation of the bile-duct just above 
its junction with the cystic duct. 

Ilio-GGBcal valve: Very black, with its follicles enlarged and filled with a yellowish 
product. The whole length of the large intestine is black fi-om deep pigmentation of 
its mucous membrane, which is, besides, greatly thickened and puckered. Both con- 
ditions imply former active inflammation. 

The rectura : Of a dark grayish red ; had several caseous deposits under its mncoos 
membrane. 

The mesentery : Contains a yellowish caseous deposit as large as a pea. . 

Ail the ly mphatiG glands of the abdomen are greatly enlarged, pigmented, and in many 
cases reddened from recent blood-staining. The inguinal lymphatio glands and those 
of the flani: are in a similar condition. 

Liver : Has patches of deeper purple discoloration, especially deep in the center of 
the acini, Paiicreas sound. 

Splem : Shrunken with puckered edges, and whitish thickening of its proper capsule. 

Kidneys: Vascular, congested and softened; corticle pai*t dull brownish yellow. 
Medullary, more or less purple, with deeper shades in liiics radiating from the papillae. 

Eespiratory organs : Margin of epiglottis bears a blue patch, surrounded by ramified 
redness. Bronchi and bronchia sound. 

Lungd : Of varying shades of light pink in the lobules, excepting one or two, 
which are of a dark red. The interlobular spaces are of a deep blood-red color, 
giving a dark m arbling over the entire surface. Bight pleura contains a little effusion 
with thread-like false membranes, and the game bacteria named as existing in the 
peritoneum. 

The axilloiry prepectordl, internal pectoral^ Ironohidl, and sub-dorsal lymphatio glands 
were enlarged, pigmented, and in some cases blood-stained. 
The heart bore some purple. difloolored spots on the internal lining. 

EXPEBIMENT No. 3. 



Poland China pig J nine weeks old. 




10 &. m..---- 

...do 

...do 

3 p. m....... 

9 a,, m 

4.30 p. m 

9 a. m 

....do 

...do 

...do 

...do 

...do 

...do 

do 

...do 

...do 

.-.do 

...do 

,..do 



Touiperatare 
of body. 



102. 5 o F. 

102. 75 
103. 75 
103 
102. 8 
102 
101 

102. 75 
101. 5 
102 

102. 75 
101. 75 

98.8 
101 
101.5 
100 
101 
101 

36.5 



Bemarks. 



Placed In iiifoct;€d pen from Trhich a sick pig had been remorod 
December 6. 



I 



i Eyes very red and prominent. Scarcely able to atand. creamis 
1 when touched. (Evident phrenitis.) Died at 2. p. m. 



Poaf-mortern, examination the saw*e- afternoon. —STcin : Presented lifctle change. 
Digestive organs : Mouth sound, faacea and pharynx of a deep blue eoior, irremova- 
ble by pressure. 

Stomach : A portion of about an inch square of a deep red, and with an abundant 
gelatiniform exudation lander the mucous membrane. 
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Small intestines : Empty, much congeBted, and containing ten ascarides. 

Large intestines : Haa its mucous membranes congested, reddened, and thickened. At 
intervals are circumcscribed spots of bloody extravasation, covered by a clot of blood 
on the free surface. These vary ii'om one to two hues in diameter. In a great por- 
tion of the colon the contents are very dry and blood-stained. Between the layers of 
the mesentery, among the convolutions of the large intestines, are translucent gela- 
tinoid exudationa. 

lAver : Gorged with blood, softened, and somewhat Mable, 

Splem and pancreas : Normal. 

Mesenteric glands : Small, but in some instances partially discolored by blood, 
Ltmgs : Congested throughout, of a> brick-red, with circumscribed black spots of 
extravasation, 
Bronchia : Filled with frothy liquid, but without worms. 

Meart : The right cavities were gorged with an intensely black clot. The left cav- 
ities coiitained a smaller clot. No eccnymoais was observed. 



EXPEKISiBNT No. 4. 



Poland China pigf nine weeJa old. 



Hour* 



Temperature 
of body. 



10 a-za.., 

do ... 

5 p. m 

10 a.m .., 
5 p.m. — , 

9 a. m 

4. 30 p. m. 
9 a.m.... 
....do .... 
...do 
....do 
...do 
...do ..-. 
...do.... 
...do..-. 

do .... 

...do..-. 
....do .... 
.-.do .... 
.do .... 
.do .... 
.do .... 



75° F. 
2 
5 



103. 
104. 
104. 
104 
105 

104 • 

104. 75 

103.5 

104 

102. 25 

101. 75 
103. 75 

102. 75 
102 
101 
105 
lOtJ 
103 
102 
101 
101 

98. 75 



Inocidated Trith yirtis preserved one month in wheat bran. 



Passes bloody mncns from the bowel*. 



Tery low ; can scarcely stand. Died daring the foUowing night. 



PcBt-^mrtem examinatum Jamiary 7. — Skin : Extensively covered with purple macula 
smd patches. Snout deeply blood-stained, some of the spots extending over the lips 
into the mouth. The greater part of the skin being black, congestions and extravasa- 
tions into it are only clearly made out when it is cut mto. 

Digestive organs ; Tongue sound. Pharynx has pellets of food accumulated in front 
of the epiglottis. Submaxillary and guttural lymphatic glands enlarged and stained 
of a blood red. 

Stomach : Not ojie -third filled ; odor faint, mawkish, not sour. Bears rod patches of 
congestion and ecchymosis on its great curvature. 

Smallintcstines : Congested almost throughout. Foyer's patch just above the ilio- 
caocal valve has some black ecchymosis. On the lower surface of the valve the follicles 
are enlarged and filled with a yellowish deposit. 

CcBcum and, to a still greater extent the colon and rectum, are deeply congested, and 
of a dark red; the mucous membrame is much thickened and thrown into prominent 
folds and wrinkles. 

Two ascarides were found in tlio small intestino. 

Liver : Extensively discolored of a xmrple hue, the staining being deepest in the cen- 
ter of the acini. 

Spleen: Large, gorged with blood. Pauereas unchanged. 

The lymphatic glands of thehver, stomach, intestines, sublumbar region, pelvis, groin, 
and tlank are much enlarged and of a very deep red, in many cases almost black. 

Kindeys : Cortical substance pale j medullary deep rod, witli spots of ecchymoaifl. 
The anterior part of the left kidney contained a cyst as large as a bean. The right 
contained two cysts, one in the pelvis, the other in the anterior part. 

Respiratory oi'gans : The epiglottishoTiiQ on its posterior surface some congestion and red- 
ness, partly ramified and partly diffuse and ineffaceable by pressure. 
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The lungs have a few black spots of ecchymosis and blood-colored extravasation in 
the connective tissue between the lobules. The lobules themselves are only very 
slightly congested. The left main bronchus present a spot of ecchymosis. 

Heart : Empty, presents slight sanguineous discoloration through the lining mem- 
brane. 

Experiment No. 5. 



Poland China pig^ nine weeks old. 





xLOnT. 


Temperature 
oi body. 


Bemarka. 


Dec. 19 


10 a. m 


104° F 


luoGnlai'tied witili in^esta firoixL tlio lar^e intestine * ftlfio a^poriiios 
of the mucoua membrane, both having been preserveo^in dry 
bran for a montli. 


20 


....do 


104. 5 




21 


...do 


103. 75 




21 


5 p. m 


104 




22 


9 a. m . , 


103 




22 


4. 30 p. m.. 


104 




23 


9 a. m .... 


101 




24 


.--.do 


103.5 




25 


do 


103 




26 


do 


102.5 




27 


do 


102. 5 




28 


do 


102. 75 




29 


do ... 


101 




30 


....do 


102 




31 


....do .... 


105 




Jan. 1 


..-.do 


106. 75 


Kiunp and tips of ears purple. 


2 


.-..do 


104.75 


3 


.-..do 


102 


Soonn. 


4 


....do 


102 




5 


....do 


102 




6 


....do 


103 




7 


....do 


101. 25 




8 


....do ..... 


102. 5 


Sconrs; feces fetid. 


9 


— .do 


101 


Yery weik; eata little; fetid diaxrlieA. 


10 


.-..do 


100.9 


11 


do 


100 




12 


....do 


98.5 




13 


—.do 


102.5 




14 


-...do . .... 


100.5 




15 




104.5 


KiUedbyUeedimc. 



FosUmortem examination at once, — Skin : Ears of a deep purple and thickly coveied 
with concretions. Remainder of the skin has similar concretionSi bnt no ecchymosis is 
observable. The snout presents scarcely a spot of discoloration. 

Digestive organs : Extensive induration and ulcer on the left side of its median part 
and extending over its border. A similar but smaller ulcer exists on the right margin 
directly opposite. Small ulcers exist on the dorsum near the hip ; also a diphtheritic- 
looking deposit extending over the margin on to the lower surface. Tonsils, palate, 
and pharynj: sound. Submaxillary and gutteral lymphatic glands are enlarged and 
congested. 

Stomach : Has its mucons membrane thick, mgose, and as if water-soaked along its 

great curvature. 

Small intestine : With mucons membrane thickened and puckered throughout ; the 

duodenum deeply congested. 

Ilio-ccecal valve : Thickened ; its follicles enlarged and filled with a yellowish deposit. 

Mucous membrane of ccecum and colon deeply pigmented and of a dark gray aspect. 
Some parts of the colon are still red in patches. Rectum pigmented, presents several 
small ulcers and a caseous deposit beneath the mucous membrane. 

Zdver : Bears blue patches of various sizes ; gall-lbladder contains a little bile of a 
bright yellow color, with greenish flakes. 

Spleen : Small and puckered, so that its borders turn inward. 

Pancreas sound. 

Abdominal lymphatic glands : Hepatic, gastric, splenic, pancreatic, mesenteric, sublum- 
bar, and pelvic, as well as the iliac, are enlarged, pigmented, and partially congested. 

Kidneys : Corticle substances pale yellowish, slightly softened ; in the case of one, 
reddened to the depth of one-third Hue. Medullary portion deeply colored. 

Respiratory organs : Larynx and trachea sound ; right lung with almost the normal 
pale pink hue externally, but seems to be congested internally when cut into ; left 
Lung nearly normal ; heart and pericardium normal. 
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Experiment No. 6. 
Poland China pig J eight iveeks old. 



Bate. 



Jan. 



Oeo. 19 

20 
21 
21 
22 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 



3 
4 
5 
6 
7 

9 

10 
11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 



Hour. 



10 a. m... 

....do .... 

,...do .... 

5 p. m 

9 a, m 

4. 30 p. m. 

9 a. m 

...do .... 

...do 

...do 

...do ..... 

...do 

...do .... 

...do .... 

...do .... 
....do 

...do .... 

...do .... 
...-do .... 
....do .... 
....do .... 
....do .... 
....do .... 
....do .... 
....do .... 
....do ..... 

....do 

....do ..... 
....do ..... 
....do .... 
..-.do .... 
....do .... 

-...do 

....do .... 

....do 

.-..do 

...-do 

....do 

....do .... 

....do 

....do 

....do 

....do 

....do 

....do 

....do 



Body temper- 
ature. 



104° F. 
103 

103. 75 
104.5 

103. 75 
104 

104. 25 
102. 75 
103. 75 
105 

103 

104 

104 

103 

102.5 

102 

103 

103. 25 
103 
103 
101 

102. 75 
102.5 
103 
lOS 

103. 25 
104- 
101. 25 
103. 5 
106 
105 
105.5 
104.8 
104.5 
lOil. 25 
105 
103 
103 
103 
101 

104. 75 

104 

103 

102 

102 

103. 



Kemarks. 



Placed in pen iritJi pig partially convalescent* 



Placed in pen with another pig in height of the 



Peces coated with film of blood 

Bloody fe<5D8. 
Do. 
Do. 
Do. 
Do. 

Bloody feces. Inguinal lymphatio glands enhirged. 



Appetite, improving. 



Experiment No. 7. 
Female rahhit. 



Date. 


Hour. 


Body temper- 
ature. 


Nov. 21 






22 




104^ F. 


23 


-...do 


104 


24 


....do 


104.1 


25 


....do - 


104. 5 


26 


....do 


104.5 


27 


....do - 


104 


28 


....do 


104.5 


29 


....do 


104 


30 


-...do 


104 


Dec. 1 


....do 


104 


2 


....do 


104 


3 


....do 


104 


5 


-...do 


104 


7 












8 




105 


9 


....do 


104. 75 


10 


-.--do 


103. 75 


11 


...,do 


103. 75 


12 


....do 


104.5 


IB 


....do 


103 




27 AGB 





Bemarks. 



Inoculated hypodermically with one drachm of the blood of 
sick pig just killed. 



Hy3)odcrmio injection of one dracbm of blood of pig which died 
duiiDg last night. 



A firm ovoid nodule iu the seat of inoculation. 
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Experiment No. 7 — Continued. 



Dftte. 



Hour. 



Body tempor- 
fttnre. 



Kemarks. 



D«o. U 

15 
15 
16 
16 
17 
17 
18 
18 
19 

20 

21 
21 
22 
22 
23 
24 
25 
26 
27 
28 



30 
31 

fan. 1 

2 
3 
4 
5 



9 a. m. .. 

...do ... 
5 p. m. .- 

10 a.m.. 
5 p. m. .- 
10 a. m . . 
4 p. m... 
10 a.m.. 

4 p.m. .- 
10 a.m.. 

,...do ... 
do . .. 

5 p. m. 

9 a. m . - . 
4.30 p.m 
9 a. m . . . 
...do ... 
,.-.do ... 
...do ... 
...do ... 
...do ... 

....do ... 
....do ... 
....do ... 
....do ... 
....do ... 
...-do ... 
....do ... 
....do . .. 
....do ... 
....do ... 



103. 5° F. 

105.5 
105.5 
106. 25 
106. 75 
105.5 
103 
105. 75 
105.5 
104 

104. 75 

103.5 

104.5 

103.5 

104. 25 

103.5 

104 

104 

104. 75 
104. 75 
105 

104 

105 

105 

104 

104 

103 

103 

103 

102.5 

102 



Hypodermic injection of one drachm of blood of pif^ found d^id 
this morning. Blood swarming with.actively -moving bacteria. 
Has not eaten supper. 
Eats nothing. 



Blood shewed numerous moving bacteria as in the pig. Indura- 
tion in the right iliac region. 



Abaceaa has burst to the right of vulva. A whit© fibrous ex- 
travascular mass exposed. 



Is very low and has eaten little for som& days. 
Sore Btill open. Killed by bleeding. 



Po8t-mortm examination at once. — Connected with the raw sore in the groin was an 
immense mass of whitish, fibrous material, infiltrated with pus, and extending from 
the lumhar vertebr® above to the median line below. The mesenteric glands were en- 
larged and blood-stained. Two had been transformed with yellow, cheesy-looking 
masses. The stomach and bowels appeared healthy ; also the liver an^ spleen, heart 
and lungs. 

Exp BRiMENT No. 8. 

Poland CJiinapig, eight weeks old. 



Date. 



Dec. 18 

19 
20 
21 
22 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 



Jan. 



Hour. 



Body temper- 
ature. 



4 p. m.. 



p. m. . 
a. m. . 
,30 p. I 
a. m. , 
. .do . , 
..do .. 
. .do . . 
..do ., 
..do .. 
..do .. 
..do ., 
.-do 
..do ., 
..do ., 
..do . 
..do ., 
..do -, 
..do - 
..do 
..do 
..do . 
..do . 
. .do . 
..do - 
..do - 
..do . 
..do. 



102. 750 F. 



103.5 
101.5 

103. 75 
100. 75 
101 
101 
101.5 
101 
101 
100 
100 
102 
102.75 
102 
101.5 
102 
103.5 
104.5 
104. 75 
104.5 

104. 25 
103 
103 
102.5 
103 
104.75 
105 



Keaiarks. 



Inoculated with blood of sick rabbit hypodennicajly. 
Skin hot. Hides under the litter. 

SOMZI. 

Inoculated with matter from open sore of sick rabbit. 
Feces fetid. 

Fetid diarrhoBa. 
Emed by bleeding. 
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-Skin: Naturally black; no purple nor congested spots 



Post-nhortem examinaUon.- 
seen. 

Digestive organs : Mouth and throat healthy. 

Guttural lymphatic glands : Enlarged and somewhat congested. 

Stomach: Moderately full ; of a deep brownish red along its great icurvature. 

Small intestine : Slightly congested in patches ; contains twelve ascarides. 

Large intestine : Nearly normal. 

Mesenteric lymphatic glands : Enlarged and slightly congested. Their surface presents 
clear, glistening, rounded masses like pins' heads. Inguinal glands have the same 
character. 

Lung : Isolated lobulettes are dark red and solid ; at some points the interlobular 
3onnective tissue is distended by a dark-red infiltration. 
In the bronclda of the left lung were twelve strongyli. 



EXPEKIMENT No. 9. 

Common white pig f ten weeks old. 



Date. ' 


Hour. 


Body temper 
atore. 


JaiL 7 




104° P. 


8. 


....do.- 


102.5 


9 




103 


10 




103 


11 




101.75 


12 




102 


13 




103 


14 


....do 


103 


15 


2 p. m 


101 


16 




102. 25 


17 




103. 25 


18 


....do 


103.8 


19 




103 


20 


....do 


105. 25 


21 


....do . 


. 105.3 


22 


....do 


104.5 


23 


....do 


105 


24 


....do ....... 


102.5 


25 


....do 


105 


26 




98.75 


27 


....do ....... 


97 



Remarks. 



Ijiocnlated ■with, frozen white product from the groin of the 
infected rabbit. 



Pnrple spots on nrnip. Eats little. 
Bine ears. 

Sconrs, bright-yellow liqnld feces. Inappotonocw 
Do. 
Do. 

Does not rise when temperatnre is taken; is stretched on Its 
Bide with mnscnlar jerking. Killed by bleeding. 



Post-mortem examination. — Skin : Margin of snout for one-half line deep of a dark 
brown, and apparently without yaflcularity or lifie. Beneath this is a red congeflted 
line. 

I^ars : Deeply blotched with dark red and purple maculas, each about one-half inch 
in diameter, but to a great extent confluent, so as to form extended lines and patches. 
Stump of tail maculated. Perineum and adjacent parts of hip of a deep purple. 

Digestive organs : Tongue with a whitish fur. On the center of its dorsal surface is 
a dark spot about two lines in diameter, which is found to coyer a considerable ex- 
travasation and clot on the muscular substance. Glandular foUicles on the lower sttr- 
face of the soft palate filled with a soft; yellowish puriform mass. 

Submaxilliary lymphntiq glands : Greatly enlarged and of a deep pnrple. Outtwral 
glands also blood-stained and moderately enlarged. 

Stomach : Full,, very fetid, not sour. Great curvature has its mucous membrane much 
congested with numerous black spots of extravasation projecting beyond the general 
euriace. In the left cul de sao the ingesta next the mucous membrane is of a dark 
baked appearance and firmly adherent to the mucous membrane, the epithelial layer 
of which comes off with it. It has evidently been adherent for some time. 

Small intestines : Have large tracts of congestion, and in the duodenum and commence- 
ment of the jejunum are ten ascarides. Seven ascarides have made their way into the 
gall duct and the different lobes of the liver, but none in the cystic duct nor gall- 
bladder. The biliary duct is greatly distended and coated with a layer of yellowish- 
green biliary coloring matter. 

The ilio-ccecal valve: Has its margin of a deep grayish-black and its follicles en- 
larged. 

The large intestines : Are throughout black from pigmentary deposit, the blackness 
being especially marked on the agminated ^land, extending from the lUo-caBcal valve 
on the colon. Many round blackish elevations are scattered over the length of the 
colon, appearing like enlarged BoILtaiy glquds. On some parts of the colon the dark 
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color is modified by the deep red of a recent congestion. Through the whole length 
of the large intestine the mucous membrane is considerably thickened and i)ucliered. 
Near the anus are some caseous deposits beneath the mucous membrane, but communi- 
cating with the surface by open orifices. 

The liver : Has great patches of a deep purple, deepest in the center of the ascini. 

The gall Madder : la full of dark dreen, thick, very viscid bile. 

.ihe inguinal, 8^lblumhary mesmteric, mesocolic, gasiriCf and hepatic lijm])hatic glands: Are 
greatly enlarged and deeply blood-stained. 

The kidneys : Somewhat softened, are of a dull yellowish brown in the cortical por- 
tion and of a purple hue, with darker radiating lines in the medullary. 

Respiratory organs : Larynx sound. Lungs sound, excepting some slight congestion 
in particulair lobes, and the filling of the bronchia and air-cells with blood evidently 
drawn in in dying. No pleural enusion. 

Heart and pericardium : Sound. ■* 

Experiment No. 10. 
Merino sheep. 



Hour. 



Body-temper- 
ature. 



Remarks. 



2 p.m. 



10 a. DBL 

...do ...... 

...do 

...do ; 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 



..do ... 
..do ... 
..do ... 
..do ... 
..do... 
..do ... 
..do... 



...do .. 
5 p.m.. 
10 a. m . 
5 p. m.. 
10 a.m. 
4 p. m. - 
10 a. m. 
4 p.m.. 
10 a. m., 
...do ... 



10 a. m . . . 

4 p. m 

9 a. m 

4.30 p.m. 

9a.m 

...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...do .... 
...^o.... 



103<» F. 

102.5 
103. 75 
103 
104.5 
103. 25 
104.5 
103. 75 
102 
102.5 
103. 75 
102.5 
103. 25 
102.5 



103. 75 

103.3 

103. 75 

100. 25 

102 

103 

103 



105.5 

105 

104.5 

104.5 

105.5 

103.5 

103. 75 

105 

103. 25 

105.2 

102- 25 

104 
105. 25 
103. 25 
102 
103 
104 

103. 75 
103. 2 
103. 5 
102. 75 
104 
103 

103. 75 

103 

102 

103 

103 

102 

102. 75 
10^.8 



Hypodermic Injection of one and a half drachma. Blood from 
kick pig just killed. 



Scouring and snuffling. 



Hypodermic InLiection of t^vo drachms blood from pig Trhicli 
died during the night previous. 



Hypodeimic injection of one drachm blood nnd pleural fluid of 
pig which died during the preceding night. Fluids fuU of 
actively moving bacteria. 

Snuffling. 



Blood shows moving bacteria, but less numerous than in tbfl 
rabbit. 



I Inoculated vnth sciirf from the §i^r gf ^ sio^ ^ 

i 

Scours. 
I Do, 



DISEASES OF SWINE AND OTHER ANIMALS. 
Experiment No. 10— Continued. 
Merino slwep — Continued. 



421 



Hofir., 



Body-temper- 
ature. 



KemarkB. 



...do 

...do 

....do 

....do 

....do 

...do 

do ... 

....do 

....do 

....do 

do 

....do 

....do 

10 a. m 

.-..do 

....do 

....do.. 

4.30 p. m 

12 m 

10 a. m 

5p. m 

10 a. m 

....do 



103° F. 

103 

102 

102.5 

103. 5 

103 

103.5 

103.5 

103 

104 

102. 75 
103 
102.5 
102 

104 

104.5 

104 

105 

105 

103 

104 

105 

104 



Scours. Anns red and sor©. Strongly objects to the thermom 
eter. Has passed bloody mucus. 



Anus still red and puffy, with abundant mucus. 



Scours. . 
Do. 



Anus still red and swollen. 

Same afternoon injected one drachm of blood and pleural fluia 
irom pia^ just Mlied. Fluids contained active bacteria. 

Slight subcutaneous swelling in the right axilla. TendeineM 
of the skin of the abdomen. ' 



Experiment No. 11. 
X ong wooled (cross-hreed) lamh. 



Hour. 



10 a.m.. 

...do... 
...,do ... 

...do ... 
....do ... 
....do... 

5p.m... 

10 a. m.. 

....do ... 
....do ... 

....do ... 
4.30 p. m 
12m.... 
10 a.m .. 

5 p.m... 
10 a. m . . 
...do ... 



Body-temper 
ature. 



104. 25° F. 

104. 25 

103.8 

105. 25 

103.5 

106.5 

104.75 

104.6 

108 
107 
104 
108 
108 
105. 25 

106 
106 
104 



Benarks. 



Injected hypodermically in the axilla matter from the ears of 
two sick pigs, also anal mucus from one of them. 



Ears with scurfy ©ruptioa. 
Bleeding spots on ears. 

Injected hypodermically one drachm pleural fluid OontaJninC 

actively moving bacteria from pig just killed. 
Hard engorgement two inches in diameter in nght anllA. 
Axillary swjelling more defined; like a hazel-nut. 



Rectum contracted and tender; thermometer covered with 
bloody mucus. 



JAMES LAW. 

Ithaca, N. T., February 5, 1879. 

EEPOBT OF DR. D. W. VOYLES. 

Hon. Wm. G. Le Due, 

Commissioner of Agriculture : 

Sir : In conducting an examination of the diseases of swine, as pre- 
vailing tliroughont the State of Indiana during the present season, the 
following plan was pursued, viz : ja 

A tour of observation and inspection was made through the counties 
of Floyd, Harrison, Washington, Greene, Morgan, Monroe, Owen, Put- 
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nam, and Bartholomew. Some of the most intelligent and leading stock 
men of each county were sought, and all the information obtained which 
they had upon the subject of the disease, both in regard to its present 
manifestation and past history. Speculators in live hogs and large 
feeders were closely interrogated upon every feature of the disease as 
coming within the range of their experience and observation. Diseased 
herds were visited, and in each case the farm minutely inspected in all 
its bearings upon the health of animals 5 the methods of breeding, feed- 
ing, and general management of swine diligently inquired into 5 dead 
animals, where not too far advanced in decomposition, dissected, and 
living ones, having the disease, were slaughtered for examination, and 
the pathological indications carefully noted. The month of September 
was entirely devoted to this branch of the investigation. 

The object of this method of inquiry was to ascertain whether the 
disease, as prevailing throughout these several districts, was uniform ia 
its character, differing only in such modification in tyi^e as may be due 
to local influences ; or whether these were to be found separate and dis- 
tinct diseases in diflerent localities, due to entirely different causes for 
their production 5 and if uniformity was found to exist in the character 
of the disease as now prevailing, to learn from practical and intelligent 
observers m each district whether, in any essential particular, it differs 
from the disease that has prevailed in other years, 

PREVALENCE OF THE DISEASE. 

The several districts visited were aU more or less affected by the dis- 
ease, but to a much less extent than during former years, except, per- 
haps, in the county of Putnam, where it was prevailing for the first time 
as a general and wide-spread epidemic, the loss being estimated at from 
fifty to sixty thousand dollars. In this county the surface is sufficiently 
undulating to produce good drainage 5 the soil is red clay on limestone; 
Springs of pure Hmestone water are abundant, and woodlawns beauti- 
fully swarded with blue grass are seen upon almost every farm. Feed- 
ing swine has been an extensive and profitable branch of farm industry 
in this county, and the herds are, therefore, quite large for a grass-grow- 
ing section,, During the summer months hogs in this county run upon 
blue grass and clover, and are fed some com. We found the corn so 
fed often unfit for use, because of a very reprehensible practice of haul- 
ing to the field for convenience in feeduig and throwing it in an open 
rail pen, where, by exposure to heat and moisture, it soon becomes 
moldy. The mean temperature in this county during the summer was 
slightly above, and the rain-fall considerably below, the average seasons. 

The counties of Floyd, Harrison, and Washington possess much the 
same kind of soU, and are abundantly supplied with running springs ol 
Hmestone water 5 but blue grass and clover are not so extensively or 
generally grown. In these three counties hog-raising is not a branch ot 
farm industry sufficiently remunerative to induce the farmers to gener- 
ally engage in it, and the herds are, therefore, usually small and the 
animals very imperfectly cared for. 

The observations made in the counties of Greene, Owen, Monroe, Mor- 
gan, and Bartholomew were on a line with the White Eiver Valley. 
This and the Wabash Valley constitute pre-eminently the hog-growing 
sections of Indiana. It is in this part of the State that the disease has 
prevailed to the greatest extent. Hog-raising being the leading busi- 
ness industry, the herds are ordinarily quite large. 

Kg observations were made in the Wabash country. ' In the White 
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Eiver Yalley the disease iias prevailed during the present season to 
much less extent tlian for several years past. This is due in part to the 
fact that there are not so many hogs here as formerly— great loss havuig 
greatly discouraged hog-raising, a branch of agiicultural industry here- 
tofore paramonnt to every other interest. 

The less prevalence of the disease is also due in part to the increased 
facilities for selling to summer packers ; the approach of the comx)iaint 
in any given locality being the signal for the selhng of every marketable 
animal. 

In these hog-growing districts, the surface of the country is quite flat, 
afiording very imperfect natural drainage, and as a consequence much 
stagnant water prevails. The soil is a mixture of clay and sand. The 
food is mainly com, with some clover during the summer months, the 
anunals often subsisting upon com alone Ixom the time of birtli to that 
of slaughter. 

In the county of Bartholomew there are several " grease Victories," 
where they render dead animals, and it is estimated that during the 
year 1876 there "were rendered at these several factories no less than one 
hirndxed thousand animals that died of the disease ia that and adja- 
cent counties. 

It is the concurrent testimony of the leading and most intelligent ob- 
servers, whose experience and observation have ham most extensive, 
that while the disorder prevails more or less at all seasons of the year, 
it prevails to the greatest extent and with most fatal eftect durincc the 
dry months of the fall season, and again during the lust winter and tirst 
months of spring—February and March. 

SYMPTOMS OP THE DISEASE. 

A greater degree of uniformity was found to exist in the symptoms 
and character of the disease than was anticipated at the begiiniiiifi^ of 
the investigation. The first symptoms that usually attract the atten- 
tion of the farmer^ indicating approaching disease, is a wheezing cough, 
coupled with a disposition to mope. During this period the animal 
stands alDOut as if in a " brown study," with its ears dropped and its 
eyes inclined to water or matter. 

Following in the usual succession of symptoms comes a failure in the 
appetite,- with occasional vomiting and diarrhea, although the two last- 
named symptoms constitute an exception, to which constipation is the 
rule. 

A complete failure in the appetite, intense thirst, with increased tem- 
perature of the body, indicates the supervention of "the febrile and in- 
flammatory stage of the disease. During this stage the temperature 
not infrequently rises as higli as 107° F., as indicated by the iatroduc- 
tion of the thermometer into the rectum of the animal. The cough in- 
creases ; the breathing becomes more accelerated and laborious ; the 
respiratory movements are scarcely observable in the waUs-of the chest, 
but become conspicuous at the flank, and range from 30 to 60 inspira- 
tions to minute 5 the arterial circulation is increased in frequency 
and diminished in. . plume. Petechial eruption is often observed on the 
skin and is most distinctly observable on white animals. This is due to 
extravasated blood Irom the capillaries into the tissues, which, on under- 
going decomposition, produces ulceration of the skm in the fature 
course of the disease, particularly if the animal becomes convalescent. 

In the last stage the animal becomes very weak; staggers in gait, if 
abla to rise at aU; refuses both food and drink j falls in temperatore 
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sometimes as low as 60° P. ; seeks the suHsImie or a covering of Ktter, 
a.nd speedily dies. Emaciation is a rapidly progressive symptom through- 
out the entire course of the disease. 

DUEATION OF THE DISEASE. 

The disorder is by no means uniform in its duration, varying from a 
few hours to many days and even weeks. When death occurs only a 
few hours after the attack a complication of heart disease is usually the 
cause of the rapid termination of the case. Early fatality may occur 
also from rapid congestion of the lungs, producing hepatization of a 
large portion of that organ. The average duration of the disease can 
he, therefore, scarcely approximated. Perhaps five days would include 
the length of time consumed in most fatal cases, whereas a much greater 
length of time is required iu cases that recover. In its most violent 
epidemic form a much less time than five days would include the course 
. of the disease iu all fatal cases. 

PATHOLOGY OF THE DISEASE. 

As before stated, all dead animals not too far advanced in decomposi- 
tion were examined, and one or more sick animals were selected from 
each diseased herd, and after a careful study of their symptoms, as com- 
pared with the other sick stock of the herd, were slaughtered for exam- 
ination. 

Memoranda from thirty dissections made from fifteen separate and 
distinct herds 'fairly representing the disease as observed under all the 
varied circumstances as to food, soil, water, and general management, 
show the following results: 

In every case, without exception, disease of the lungs was present, 
varying in degree from slight congestion to complete softening from 
suppiuation and inflammation. In two cases the lung disease was 
tuberculous in character. In eight cases adhesion occurred between 
the costal pleura and lung. In six cases circumscribed spots of inflam- 
mation, were found on the walls of the heart and its investnlent, with 
an efiusion in the pericardial sack. In six cases were small patches of 
ulceration of mucous lining of large intestine. In six cases were conges- 
tion of mucous lining of the stomach. In all cases the liver presented a 
darker hue than natural, in four cases slightly, and in one greatly en- 
larged j but in. an other cases in size and general appearance would 
compare favorably with that organ as usually observed in animals re- 
garded sound and' healthy. The spleen was in all cases discolored, as 
in case of the liver. In few cases there was slight congestion of the 
kidneys. In one case there was evidence of fatty degeneration, and in 
a,U others the organ indicated a healthy condition. The blood was 
always darli-colored, the muscles pale and relaxed. 

The disease of tlie lungs was in all cases the leading pathological con- 
dition, to which all other diseased appearances were secondary in im- 
portance, constituting complications only. 

A section of the lung of an animal slaughterer 1 during the active 
inflammatory state of the disease shows, under the microscope, a com- 
plete solidification of lung-tissue, the air-ceUs being filled with epithelial 
exudation, no extravasated blood appearing. A section of the liver of the 
same animal shows a thickening of the septss acini by a proliferation of 
epithetial ceUs, tending, to or constituting fatty degeneration; other i 
acmi in the same section exhibit a perfectly healthy condition. A &ec- 
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tion of intestine from same animal shows a healthy condition. These 
three sections are transmitted with this report for verification. (See 
microscopic 8<3ctions, Plate XY, Figs. 1, 2^ and 3.) 

The contents of the stomach and intestmes were liquid ui six cases, 
and dry, hard, and very dark colored in all others. 

The gall-bladder usually contained a small quantity of thin, greenish 
fluid. ^ 

The trachea and bronchial tubes contained a large quantity of matter 
apparently consisting of mucus and broken-down epithelium. 

DIAGNOSIS OF THE DISEASE. 

Judging from the visible causes that appear most active in its, develop- 
ment — the symptoms and pathology of the disease — we feel warranted 
in pronouncing it, in its milder manifestations, bronchial catarrh^ and, in 
its most active and fatal form, catarrhal pneumonia. 

There is no symptom uniformly present in the disease, as we have 
observed it, that bears any analogy to the symptoms of cholera as aiTect- 
ing the human subject, and the term "hog-cholera'' is therefore a mis- 
nomer j and although there is, ordinarily, little or nothiag in a name, 
iu this instance the misnaming of the disease has been a source of incal- 
culable loss, by suggesting a l^e of treatment irrationally administered 
an(| calculated to aggravate- rather than cure it. 

ITS CAUSE. 

It is when seeking the cause of this wide-spread epidemic disease that 
the field of investigation takes widest range. As already stated, it pre- 
vails more or less at all seasons of the year, and under almost every con- 
' ceivable condition and combination of conditions as to soil, food, water, 
locality, and general management; but the difference in its prevalence 
under certain circumstances is so marked and uniform that from these 
facts we may derive some definite information as to the causes most active 
in development. 

The past history of the disease would indicate that it originated in this 
country at a time when the condition of swine was visibly altered from 
a comparative state of nature to one of more perfect domestication. 
When the comatry was new, affording almost unlimited range, the hogs 
bred, grew up, and roamed in the forest untU maturity. Being allowed 
the free use of their noses, and being omnivorous in nature, they fed on 
worms, roots, mast, and such other food as was provided and given them 
by their owners; they exercised as their inclination or necessities in- 
clined them; had free access to numerous springs and streams of run- 
ning water; slept in storm-sheltered thickets on beds of clean leaves, 
and enjoyed under these circumstances a vigor of constitution and an 
immunity from disease unknown to the modem swine-breeders of the 
country. As the country became more densely populated, rendering.it 
necessary to clear up and inclose the land for agricultural purj^oses, the 
lank, active, long-nosed animal of the pioneer age began to disappear 
in order to give place to a new and more advanced civilization in the 
history of his race. A close business calculation demonstrated that a 
hog fed to profit on food produced by manual labor must have an inbred 
tendency to take on flesh, and that tendency encouraged by close con- 
finement and high feeding. 

The hog of to-day is the result of persistent in-breeding for an obese 
habit, encouraged by want of exercise and over-feeding. An animal 
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quite comdy in shape, early in matnrityj of strongly-developed fattening 
tendencies, and of enfeebled constitution, is the intelligent and natural 
result. An animal thus deprived in part of the constitutional vigor of 
its ancestors, forced to give in part the instinctive habits of its race iu 
obedience to the regulations of modem farming, must necessarily have 
acquired a diseased tendency. If, under these circumstances in the era 
of modern swine-breeding, the animal is more exposed to causes produc- 
ing disease, a general prevalence of disease must be the result. Do ' 
such causes generally prevail, which, operating upon well-known prin- 
ciples in animal physiology, are calculated to produce the disease as we 
have observed it^ If not, we are forced, in the absence of visible and 
rational causes, to indulge in hypothesis, and seek some hidden poison 
which, operating to produce the disease, may, therefore, propagate it by 
contagion. 

We have assumed that the animal of the present period is one of 
impaired constitution, and that its habits, as imposed by the will of the 
farmer, as to food, water, cleanliness, exprcise, and rest, do not approach 
so nearly a strict observance of the laws of health as do the kistiQctive 
habits of the animal in an unrestrained state of nature. The habits in 
the lattei" state have been briefly alluded to already. What are the 
altered conditions that conflict with the laws of health as imposed by 
the former state? 

FOOD. • ^ 

In considering this branch of the inquiry we will examine briefly the 
subject of food. The hog is an omnivorous animal 5 he eats both animal 
and vegetable food 5 his instinct demands and his health requires it. In 
his native state he obtains the animal food required by the industrious 
use of his nose tu digging for worms and iusectsj but the most improved 
methods of modern swiae-breeding have proclaimed the nose of the hog * 
a useless appendage, and bred it to the smallest possible size — a thiug 
of beauty to adorn a riug. The animal, thus deprived of the natural 
means of obtaining a supply of animal rood, is forced to* subsjst almost 
exclusively upon vegetable diet, consisting almost wholly of corn. That 
this style of feediug long pursued is not conducive to the highest state 
of health would seem self-evident. In the hog-growing districts, com 
alone is often the only food fed to swine from birth to slaughteriug, 
and it is in these districts that the disease is most prevalent and fatal. 
On the contrary, hogs fed the offal from milk and cheese factories, or 
from city and hotel garbage, are always most free from disease. In the 
city of New Albany, Indiana, there are more swine to the square mile 
than elsewhere in the State } their rights are somewhat sacred ; they 
run in every street, sleep in every alley, and break into almost every 
ya^d ; as scavengers they constitute a sort of independent body of health 
police, auxiliary to the board of health ; the average councilman regards 
them in some sense as his constituency, and the people, therefore, have 
vainly prayed for hog-ordinances and hog-cholera, and still the animal 
feeds upon our bounty, multiplies his race, and almost defies disease. 

WATER. 

Durmg the dry months of the fajl season it seldom hapi^ens that hogs 
have a proper supi^ly of good pure water, even in well- watered districts 
of country. In all the herds examined where the disease prevailed, in 
but one instance was a proper supply of pure water observed ; in a large 
number of cases there was positively no water, only thin mud at the 
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watering place. At tl>e farm of Mr. Quinn, near Hartsyille, Indiana, 
where the disease was prevailing, twelve head of sick animals were run- 
ning in an inclosnre, and when the proprietor was asked about the sup- 
ply of water, he said, " There was plenty — a good spring." On personal 
examination tlie spring was found to issue from a hill-side, with but lit- 
tle inchne 5 from the place where it issued to the point where it disap- 
peared from e^diaustion — a distance of some 40 feet — there was a long 
bed of thin mud, and no visible appearance of running water at any 
point. He was asked on our return when he last inspected the 
watering place, and answered, This morning." He was then asked if 
he thought the supply of water at that spring would supply a few horses 
or cattle with water, if the hogs were taken out, arid he replied promptly 
in the negative, and when asked by what process of reasoning he came 
to the conclusion that water of acknowledged unfitness for anything else 
was quite good enough for hogs, and sick ones at that, he replied, in sub- 
stance, that hogs would not use water until they rendered it unfit for 
any other kind of stock ! 

We mention this case in detail because it fairly represents the views 
of the average farmer upon the subject of water for swine — " any water 
is good enough for a hog.'' 

• CLEANLINESS. 

The domesticated animal does not approximate the habits of his 
pioneer ancestor in point of cleanliness. It is the instinctive habit of 
the animal to bathe in water and wallow in mud to counteract heat and 
as a protection against flies ; but in a state of nature, when the mud has 
served its purpose, the animal cleanses himself by friction with the 
nearest tree 5 the filthy bed which the domestic animal becomes satisfied 
to occupy in a state of confinement is never occupied by animals run- 
ning in the forest, and given opportunity to make and change their 
sleeping places at will — ^in short, when allowed to provide for his owil 
existence*, he exercises a more intelligent regard for his wants than is 
ordinarily exercised for him by his owner, who attempts to supersede in- 
stinct by reason. 

The frequent allusions made to the native hog may provoke the in- 
quiry. Are we to return to the ill-shapen and ungainly animal of forty 
years ago 1 Certainly not. In this age of high-priced corn, such an an- 
imal is unworthy of an existence. The only thing to be admired of hirii 
is his health and constitution 5 the only useful lesson to be derived from 
allusion to his history is the means by which these were acquired and 
maintained. Food, faulty in character and wanting in variety 5 water, 
deficient in quantity and purity ; quarters, too limited in space and filthy 
in condition, ai e the three leading factors in the production of disease ol 
swine. 

Special attention was given to the exandnation of the surface land oc- 
cupied by diseased animals, and while there were exceptional cases, in 
quite a large m ajority of instances they were running in fields producing 
quite a luxuriant growth of weeds which, during that season, were shed- 
ding their seed, bloom, and leaves. The earth was exceedingly dry and 
dusty. In traveling through the fields the animals created a dust from 
the earth and irom the weeds also, which, together, were taken into the 
air-passages and lungs with the air breathed, constituting an active 
source of irritation. While pursuing this branch of the inquiry we were 
informed by some intelligent observers that they had noticed that ani- 
malB roBJiiiig in such fields, particularly wheat and rye stubble, over- 
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grown with weeds, were the most unliealthy j and under these circum- 
stances the greatest amount of disease was observed. Jt is at this 
particular season of the year that hogs are most neglected. Having been 
turned out during the summer months to take care of themselves, while 
the grass is green and filled with nutritious qualities, they thrive and 
do well ; but, at the approach of the dry season, green grass gives place 
to that which is mature and dry, in which state it is indigestible and 
constipating. The water at this particular season fails. It is also at 
this season that swine keep their sMn clothed with mud as a protection 
against flies, seriously iuterfering with its healthy functions as auxiliary 
to the lungs and other depuratiug organs of the body. This is the 
season when the cold nights precipitate heavy dews, and while run- 
ning through the grass and weeds, during the ilights and early morn- 
ing hours, the animals become wet and cold, to be dried off and scorched 
in heat and dust at the retumiag noonday. During the nights they 
are chilled, sending the blood from the surface to the internal organs 
of the body, and breathe a damp, cold atmosphere; during the day 
they are overcome with enervating heat, and breathe a dry atmosphere, 
loaded with dust and dry particles of decaying vegetation. Is not this 
an airay of existing circumstances weU calculated to excite catarrhal 
affections, and are not these conditions as universally present over a 
large area of country as the disease itself f It may be objected -that the 
disease sometimes prevails where the conditions mentioned are wanting. 
That it does prevail in some instances where there is no visible cause 
for its production is true, but the instances are of rare occurrence. As 
before stated, it prevails again in an active and fatal form during 
the months or February and March. This is the season when bronchial 
and lung diseases prevail among the human family, due to the atmos- 
pherical changes, and exposure to the damp earth then in a state of 
alternate freezing and thawing. Swine are similarly affected during 
that period of the year from the same cause; and being more generally 
exposed to these causes than the human family, ai'e more liable to such 
diseases in their epidemic form. The principal objection to this rational 
theory of the cause of the disease is that it is found to exist at other 
seasons of the year than those mentioned, and under circumstances 
where almost aU the conditions named are wanting. In a few instances 
we obsen'^ed it where there was no visible want of first-class care in the 
management of the swine as to food, water, cleanliness, and shelter, and 
when they were running on clean blue-grass pastures well shaded and 
watered; but the prevalence of the disease under such circumstances 
was exceedingly rare. It is the general opinion among farmers that the 
disease is due to some specific poison, and is contagious in character. 
This opinion was generally entertained by the farmers of Putnam 
county, where the disease prevailed this season for the first time as a 
general and widespread epidemic. Many claimed that the disease was 
communicated by a lot of diseased swine driven through that county 
from the county of Boone ; but many cases occurred on farms entirely 
off the route traveled by the diseased animals, and entirely isolated 
from public highways, and upon which no new or strange animals had 
been introduced by purchase or otherwise. A toll-gate keeper living 
near the ^^lage of Bainbridge, in that county, had a few swine running 
at large, and coming in close contact with all the animals driven over 
the road, and still they had escaped the disease; while those occupying 
inclosures by the roadside generally had it. Numerous instances were 
reported by reliable and intelligent men, where the disease prevailed 
upon one farm with but a partition fence separating the sick animals 
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from those of a neighlDor, in an adjoining field, and the latter not be 
affected by it. Ko case of this kind was reported, where a stream of 
water led from the diseased herd to the opposite lot of animals, in which 
the latter escaped 5 which circumstance would indicate that while the 
disease may not be strictly contagious it becomes infectious, and can be 
transmitted by contact with diseased matter. Experimental operations 
conducted with a view to ascertain this fact were wanting, because of 
the lack of absolute knowledge that the animals operated upon would 
uot have had disease without the introduction of diseased matter by 
inoculation; barring this doubt, the introduction of diseased matter into 
the system of a well animal produces the disease in four out of five 
sases. It is a safe practice to separate the sick from the well animals at 
the very first indication of approaching disease. The eating of the flesh 
Df the dead animals, dying of the disease, by those surviving, is a very 
reprehensible practice, and should under no circumstance be allowed. 
The dead should be speedily removed and buried or cremated. Some 
farmers, however, claim that where they allowed the sick to eat the dead 
the animals seemed to recover faster by the practice — an observation, if 
correctly made, only demonstrating that the herd was suffering from 
want of animal food to such an extent that that furnished them in a dis- 
eased condition did them more good than harm. Those holding to the 
theory of contagion generally agree in the period of incubation as rang- 
ing from ten to twelve days. • 

Mr. William B. Taylor, of Martinsville, Ind., a gentleman of long . 
experience as a feeder and packer, and an intelligent observer of the 
disease, states that when a herd of diseased animals were turned in a 
field with others not previously exposed, that the disease would almost 
invariably run through the entire diseased herd before attacking the 
others ; and Mr. Joseph Goss, of Gosport, Ind., a feeder and packer of 
forty years' experience, and a most carefiil and intelligent observer, cor- 
roborates the statement of Mr. Taylor. 

THE DISEASE AS AFFECTINa DIFFERENT BREEDS. 

This branch of the inquiry was forced upon our attention by certain 
parties who claimed in behalf of certain breeds of swine a partial or 
complete immunity from the disease. Unfortunately our field lor obser- 
vation in this regard was not good, since aU the animals observed were 
grades in which the Poland-China and Berkshire blood largely pre- 
dominated. The best information gained upon the subject was to the 
effect that the breeds for which such immunity was claimed were those 
not in general use, and that the absence of loss from such breeds is due 
to the small number of such animals existing in the diseased districts. 
Such claims were made in behalf of the Chester Whites and Jersey Beds. 
We saw none of either of these breeds in our travels, either sick or well. 
The latter breed may have a partial immunity from these considerations. 
It is an Eastern bred animal, developed in a section where in-breeding, 
close confinement, and over-feeding and monotonous diet are not so gen- 
erally practiced as in the West, and that breed has, therefore, possibly 
a better constitution with which to resist diseased tendency. 

RECURRENCE OF THE DISEASE. 

All experienced feeders agree in the opinion that animals having the 
disease and recovering from it seldom have a second attack, and state 
that in purchasing animals to feed preference is always given to those 
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that have gone through with the (Jisease. We are inclined to accept 
this opinion as of little consequencCj for the reason that such as are fed 
for pork do not afford a sufficient lapse of tiine to clearly demonstrate 
this pointy and, on the contrary, among breeding animals that are 
allowed to live older, in which timely opportunity is given, our informa- 
tion is that a second attack is not an unusual occurrence. 

HEREDITARY EFFECT OF THE DISEASE. 

Females having the disease when breeding almost invariably cast 
their young. If they escape that accident, the offspring usually die 
very soon after birth. Subsequent litters from the animal, after com- 
pletely recovering from the disorder, do not appear to be wanting in 
vigor, and do not exhibit a greater aptitude for the disease than other i 
animals. 

PREVENTION OF THE DISEASE. 

The widespread prevalence of the disease, its rapid course and dread- 
ful fatality, warrant the opinion that measures of prevention, if discov- 
ered and applied, will be much more beneficial in result than the discovery 
of a successful hne of treatment for the disease, unless that treatment 
shall consist of some specific remedy, a practical use of which can be 
made by the farmers in all stages of the complaint. That such a remedy 
wiU be discovered, we are of opinion, is not within the range of proba- 
bility. The measures necessary to prevent disease in domestic animals 
embrace within their range a careful study of their natural habits and 
wants, and a strict observance of the laws of health that govern aU 
animal life, the principles of which are the same iu their appfication to 
the inferior animals as to man. Those errors alluded to when considering 
the cause of the disease^ as, in our opudon, largely contributiug to, if 
not wholly the cause of, its deveioi)ment, must be corrected. The idea 
that swine are exempt from the ordiuary laws governing health, and 
wiU thrive under any and aU circumstances, must be abandoned. Forced 
to keep pace in his superior development with the civilization of the age 
in which he lives, he requires additional care in his management m 
order to w ard off the numerous iUs to which he is liable, many of which 
, were unknown to his race ia its unimproved state of nature. The food 
of the animal should, at aU times, consist of the greatest possible 
variety; the water drank should be strictly pure; too many animals 
should not be herded together; the young animals should be kept to 
themselves; frequent change of locahty, by shiftiug from one field to 
another; iSie frequent plowing up or burning over of the lots usually 
denoted as hog-lots in order to disinfect them; frequent change of 
sleeping-places, and the removal and destruction of old, filthy bedding- 
material. During the dry faU months, when the swine are running at 
large, they should be daily inspected, and at the approach of that period 
when the succulent grass is giving place to the mature and dry, laxative 
food, such as bran-mash or oil-cake; or aperient medicine, as linseed-oil 
or Grlauber salts, given to counteract the constipating effect of the dry 
grass; the watering-places daily inspected; if running in open fields 
with high weeds and grass, they should be taken out at night and kept 
from the cold, wet grass, and turned into woods, if there is such a place 
available; they should be kept from weedy and stubble fields during the 
dry dusty period of the faU season, both day and night. When confined 
in close pens, these pens should be cleaned daily, and disinfected when 
there is stench, by the use of copperas, chlorinated lime, or with dry, 
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fresh dirt. The opinion , that com, almost alone, is sufficient food for 
swine, and contains all that is necessary for the growth and develop- 
ment of the animal, will not be abandoned by the average farmer until 
after many costly lessons from experience, while attempting to freight 
their corn crops to market through this uncertain medium of transpor- 
tation. A judicious and intelligent system of in-breeding cannot be 
abandoned without a rapid reversion to the ill-shapen animal of forty 
years ago, and we do not insist that in-breeding, when judiciously and 
intelligently juacticed, is materially deteriorating in its influence upon 
the health and constitution of swine; it is only by coupling animals near 
related, that have a constitutional defect or a diseased tendency, anji 
where these defects and tendencies are duplicated, that such a course 
Decomes positively injurious.. In the natural state of swine, when run- 
ning at large and growing up without man's iatervention, ia-breeding 
frequently occurs; and the bad tendencies are warded off by the more 
vigorous males fighting off or destroying the feeble ones and becoming 
the sires of the race. Thus nature provides for a survival of the 
fittest." In artificial breeding, the selections made for breeding purposes 
are too often made with special reference to shape and beauty, and too 
little consideration is given to vigor and constitution. There is no prac- . , 
tical test made in the prize-ring between the most comely male and his 
less handsome brother, as to which is by nature best entitled to become 
the sire; but the breeder makes the choice from other considerations , 
than might makes right.'' Good feeding is the counterpart of good, 
breeding; but there is a marked difference between good feeding and 
overfee^g or stuffing. Good feeding consists in giving an amount of 
good healthy food ia sufficient variety to provide for the waste of the 
body, and in quantity only sufficient to develop the future growth of the 
animal. Overfeeding or stuffing consists in pushiag the amount of food 
to the fuU assimilative capacity of the animal, with a view to the greatest 
possible amount of excessive flesh. The first is essential to good breed- 
ing j the other is deteriorating to the constitutional vigor of the animal. 

TREATMENT OF THE DISEASE. 

This branch of the subject we might sum up in these few words: Ko 

remedy was discovered having any marked beneficial effect upon the 
disease when once fully estabhshed; no farmer was found who ever in 
his own experience tried any remedy or remedies that seemed to exert 
any weU marked curative effect upon the disease. Many isolated cases 
were reported ; one animal recovered by having the tip end of its tail 
cut off'; two, by being saturated with coal-oil, and a few others of like 
absurdity. 

The announcement of the names of the individual members of the 
commission appointed to conduct this examination brought to our notice 
by letter a large number of so-called hog cholera cures," which their 
several proprietors asked us to test, or aUow them to test in our plres- 
ence. As the requests were coupled with the expressed or understood 
condition that in case said remedies proved efficient cures their proprie- 
tor should have the benefit, for his private use and gain, of an official 
indorsement of the remedy, we did not think the investigation of such 
remedies for such purpose came within the range of duties properly 
devolving uijon a commission appointed to make an investigation at the 
public expense for the public good, and therefore declined to answer all 
communications relating to such subjects. What valuable discoveries 
left in temporary obscurity by our course in the matter time alone must 
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disclose. We must say that in this matter we were not influenced by 
a strict regard to the observance of a high-toned professional code of 
medical ethics, but entirely from a sense of the proper discharge of a 
public duty. The sick herd of Mr. Quinn, previously alluded to, was 
taken as one offering a fair opportunity for treatment. The sick animals 
were all in the formative stage of the disease, and surrounding circum- 
stances seemed favorable to their cure. They were confined to proi^er 
limits, in a pen well situated as to health and comfort, and were given 
a dose of piu-gative medicine as a starting point, consisting of Glauber 
salts. It was observed by aU with whom we conversed that a larger per 
cent, of recoveries occurred from among those animals that at the com 
mencement of the disease had vomiting and diarrhea than from others 
The dry and hard condition of the fecal matter found in the animals dis- 
sected leads to the belief that purgatives at the commencement of disease 
would always be a judicious course. Bromide of ammonia was then 
given ia solution iu doses of 30 grains every six hours. This remedy we 
tested at the suggestion of the Agricultural Department, at the instance 
of a gentleman who insisted that masmuch as it exerted a salutary effect 
in the disease of cholera as affecting the human subject, it might prove 
equally beneficial iu such disease ia swine. So it might, but we did not 
find that an analogous disease, and therefore the remedy haviug no 
properties calculated to meet the character of the disease that we did 
find^ proved of no practical benefit in its treatment, the animals' dying 
ia about the same proportion as when not subjected to any plan of treat- 
ment, but left entirely to themselves. Mr. Stadda's herd, in the same 
county, was subjected to the same plan of treatment with the same re- 
sults. The herd of Mr. Thomas, iu Harrison county, was treated under 
our direction by giving a mild purgative at the commencement of the 
disease, and during the acute inflammatory state of the complaint ad- 
mioistered antimonials as a sedative to the circulation, and in the sec- 
ond stage tonics and nutritious food of milk, null-feed, and vegetables, 
but the per cent, of deaths remained much the same as when not treated. 
Other isolated cases occurred under circumstances where extra care and 
effort was made iu tryiag to effect a cure by several different lines of 
treatment, but candor compels the admission that as far as relates to the 
discovery of any plan of treatment proving sufficiently efficient to enti- 
tle it to respectable consideration, our efforts were without good results. 
And, lest our speculations and theories as to the proper line of treatment 
inay be wirong, and present farther obstacles ia the way of the discovery 
of a successful remedy, we will refrain from giving them, preferring to 
present such points only as we fully believe will be of practical value. 
I remaiQ, very respectfully, your obedient servant, 

D. W. YOYLES, M. D. 

New Albany, Ind., Novemher 23, 1878. 



EEPOET OF D. E. SALMON, V. S. 

Hon. William G. Le Due, 

Commissioner of Agricultwre : 
Sir : In my iuvestigations of the contagious hog-fever as it exists in 
North Carolina, it has been my endeavor to decide those points which 
it was indispensable for me to know before adopting preventive meas- 
ures, rather than others which might be equally interesting from a scien- 
tific standpouit. What is the percentage of loss from swiue disease in 
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this State ? Is it one and the same disease from which the hogs are 
dying in the different parts of it f K but one, what are its symptoms, 
;post-7nortem appearances, nature, and cause ? And what are the means 
by which such losses may be diminished or entirely prevented ? These 
are the questions which it seemed most important to answer ; they are 
those to which my time has been entirely devoted. 

It was found very difficult to obtain information of localities in which 
the disease existed ; for although requests were made through our news- 
papers for such information, and although, as I have since learned, swine 
were dying largely in every section of the State, I received during the 
whole time but three letters naming such localities. If to this we add 
that a large part of this State is without railroads ; that the farms are 
large, and, consequently, the country is thinly settled 5 that usually but 
few hogs are kept on each place, it is seen that a great part of the time 
must have been spent in unproductive work in searching out infected 
localities, and, when these were found, in traveling from farm to farm to 
find herds suitable for experiment, or dead animals for examination. 
These facts must explain the small number of experiments which I was 
able to carry out. 

To give a connected view of the subject, and one convenient for refer 
ence, the report is presented under the following headings : 

I. 

THE LOSSES OF SWINE. 

a. Extent of disease, number and percentage of deaths. 

6. Are the ipreat bulk of these losses caused by one disease, or are 
they more equally distributed among all those to Avhich these animalis 
are subjects 

II. 

THE CONTAGIOUS HOGr-FEVEE. 

a. Symptoms. 

h. Post-mortem appearances. 

c, Nature. 

d. Cause. 

III. 

MEANS OF PREVENTION. 

a. Hygienic land medical treatment. 
1). Sanitary regulations. 

EXTENT OF DISEASE, NTJIMBER AND PERCENTAaE OF DEATHS. 

ISTorth Carolina is a State with a great diversity of soil and climate. 
In the western or mountainous part the summers are not excessively 
hot nor the winters extremely cold, and, with the exception of river bot- 
toms which arc of comparatively small extent, the soil is rolling and 
naturally well drained ; the water is good ; there is no malaria, and the 
country is rightfully considered a very healthy one. Extending from 
the mountains lor two hundred miles eastward is a strip of country much 
of whioh is not sufaciently rolling, for good drainage through the com- 
pact subsoil, and in a large part of which intermitt€nt fever prevails to 

28 AOR 
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a considerable extent among people. Still farther east is a strip of 
sandy and swampy country, extremely malarious, and very subject to 
intermittent fever and other diseases of malarial origin. 

l^oWj if our hogs were dying of unhealthy surroundings ; if their dis- 
ease or diseases originate to any extent from malarious emanations, it 
is certaiuly in this eastern belt that we should expect to hnd by far the 
largest i^ercentagc of lossos. We should not be »llisappointed in finding 
a few in the central belt, but in the healthy, elevated west, where tlie 
hogs roam in vast mountain forests, we should certainly expect an un- 
usual freedom from disease, especially in summer. Yiewing the matter 
from this standpoint, I visited the western and central sections, and 
would have gone to the seaboard if my own health had not failed me 
at this point. 

h'ortunately statistics have been collected of the number of deaths 
among svrine in the different parts of the State for rhe year ending April 
1, 1878; and these, as far as can be obtained (twenty-three counties only 
out of ninety four), are as follows: 



Total nuniber ivrnmbGrof 
of swine. deatiia. 



22, 2^6 
:) 2, 076 
*5, 341 
5, 580 
27, 838 
5, 183 
4,998 
11,446 
13, 466 
7. 064 
16, 045 
22, 392 
8, 358 



Counties. 



Lenoir 

McDoAvell . 

Martin 

MitclielL.. 
Pendor . . . . 

Person 

Hichmond . 
Eobeson. 

Kowan 

Wake 

Total 



Total numljer 
of swiuo. 



16 C04 
6, Oil 
12, 755 
8, 972 
14, 934 
]2,7G3 
10, 030 
27, 411 
14, 409 
17, 448 



304, 492 



That is to say, hogs have died to an alarming extent from Cherokee, 
Mitchell, and 33ui?combe counties in the mountains, to Camden, Currituck, 
and Crav(m on the seaboard. Nor was the year above reported an ex- 
ceptional one, as these losses are now being repeated m Haywood and 
Yancy in the west, and from thence in locahties eastward to the sea. 
Speaking in round numbers we have reports here from one-fourth of the 
counties in the State, and these counties in 1870 contained about one- 
fourth of the hogs in the State, and contain now very nearly the same 
number as then. We may, therefore, estimate the losses in the entu^e 
State at four times the number in these counties, say 260,000. Taking 
the counties mentioned, the loss amounts to 21^ per cent, of the whole 
stock, and ranges from 38 J per cent, in Camden to only 4J per cent, in 
Guilford. 

ARE THESE LOSSES THE EESITLT OF A SINGLE DISEASE? 

This question has been raised again and again, whenever any measme 
has been proposed for diminishing ti>e death-rate of these animals, and 
notwithstanding investigators in widely ditierent localities have observed 
similar symptonis and similar post-mortem appearances, the great ob- 
jection to sanitary laws has always been the uncertainty in regard to the 
aftection or atfeetions from which death occurred. It, therefore, seemed 
advisable to vi>sit a large part of the State in order to decide this ques- 
tion of primary importance. The disease was seen by the wiiter in 
Haywood, Buncombe, and McDowell counties, in the mountain district, 
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in Eowan, Mecklenburg, Lincoln, Gaston, and Alamance, in tlie central 
belt, and particular inquiries were made of tliose wlio bad observed it 
in tbe counties bordering on the coast. Several counties not enumera- 
ted above were visited, but I was not successful in finding infected 
localities. Mj greatest regret is that I was not able to make personal 
observations m every part of the State. 

In each of the counties mentioned a considerable number of herds 
wei e visited and examined, and without exception the living animals 
presented similar symi)toms, and the dead ones showed similar changes 
in the different organs of the body. Slight variations were of course 
observ ed, as is always the case in any disease, but these were as great 
between different individuals of the same herd, sick at the same time, 
as between different herds, even in different counties. And; what is of 
great importance, 1 did not find a single case in which it could possibly 
be sux)X)osed that death resiQted from a local disease; but in every 
case a ^^ariety of organs, belonging to different apparatus, were found 
diseased : the f>Iood often showed marked changes ; there were extrava- 
sations in various parts of the body, and always inflammation of the 
lungs and large intestines, generally, also, of the heart, and often of the 
eyes; the skin, too, was often i:>lainly aliected, and the temperature was 
found to be increased before any othex sympt<3ms of disease were in the 
least apparent. 

Considering all these facts, there can be no doubt that these animals 
all died of a general disease — a disease not caused by changes in any 
single organ ; but, on the contrary, a disease which caused the various 
organic changes observed. Again, from the similarity of symptoms in 
all these cases which I saw, and in those reported to me fiom other 
parts of the State, and from the correspondence in post-mortem appear- 
ances, there can scarcely remain a shadow of doubt that the great mass 
of the hogs dying in l^orth Carolina are affected by one and the same 
disease. 

SYIVIPTOMS. 

An increase of temperature precedes for an undetermined and prob- 
ably variable l(3ngth of time the appearance of all other symptoms. 
In one lot of seven ten-months-old pigs, only one of which showed symp- 
toms of disease, the six reuiaiQing had a temperature varying from 
103.GO F. to 106^ F., and this temperature was preserved unaltered for 
six days, with no other changes in the condition of the animals than 
increased dulln{3ss of the eyes, a general unthrifty condition and a disin- 
cliaation to search for food, although the appetite was still good. The 
pig first affected died about this time, and a jpost-mortem examination 
left no doubt of the disease. 

In another lot of ten three-months-old pigs, but one of which, was 
plainly sick, sis had a temperature ranging from 104jo F. to 107° F. ; 
with one this was 103 F., wiih two 101° F. and 102° respectively, while 
with the sick one it reached 107.4° F. 

In a herd of twelve, from which one had just died, and one was plainly 
sick, four others showed a temperature from 103^° F. to 107° F. 

In a lot of fourteen animals, one had died, one was plainly sick, and 
three others had a temperature from 103° F. to 104° F. 

Of five pigs, one had just died, three had a temperature oi 105° F. to 
106° F., and the remaining one 103° F. 

Of eleven hogs, two had died, one was ]3lainly sick, and five had a 
temperature ranging from 103° F. to 10G° F. 

From these and similar cases it has seemed probable that a high tem- 



436 REPORT OF THE COMMISSIONER OF AGRICULTURE. 



peratiire may exist several weeks before other symptoms are manifested, 
or even that the disease may in some cases be confined to, and run its course 
iu, the blood, without a localization in any organ or organs. Such a 
view is also sustained by the often-observed fact that when the cholera 
exists in a herd, animals, which show no'positive signs of sickness, are 
found in an unhealthy condition, and cannot be made to thrive and 
fatten. This point, however, remains to be cleared up by future inves- 
tigations. An objection may be brought to the lower temperature here 
recorded, that according to other observers it is common to find a 
temperature of 103^ F. to 104P F. in healthy animals. This, however, 
does not agree with the observations which I have been able to make. 
Lq one herd of ten, the last of a much larger number which had been 
reduced by this disease, all of which appeared healthy and thriving, not 
one showed a temperature by my thermometer as high as 103^ F. In 
several otlier herds of healthy animals which I examined, but notes of 
which were not preserved, the temperature was found to range from 
96^ F. to ].02jo F. In nearly aU these cases the animals were called up 
from fields where they were running at liberty, and were immediately 
examined. So that, although there may be difi'erences in thermometers, 
I think there can be little doubt from these observations that an increase 
of temperature precedes other symptoms by a number of days. 

The first symptoms apparent externally are a dullness of the eyes, the 
nds of wliich are kept nearer closed than in health, with an accumula- 
tion of secretion in the corners j there is hanging of the head with lopped 
ears, an inclination to hide in the litter, to lie on the beUy, and keep 
quiet 5 as the disease advances there is considerable thirst, more or less 
cough, a -pink blush, rose-colored spots, and papular eruption on the 
skin, particularly along the belly, inside of thighs and fore-legs, and 
about the ears. There is accelerated respiration and circulation, increased 
action of the flanks in breathing, tucked-up abdomen, arched back, 
swelling of the vulva in the female, as if in heat 5 sometimes, also, of the 
sheath in the male; loss of appetite, and tenderness of the abdomen; 
occasionally there was persistent diarrhea, but generally obstinate con- 
stipation. In some cases large abraded spots are observed at the pro- 
jecting parts of the body, caused by separation and loss of the epidermis; 
in these cases a slight blow or friction on the skin is sufficient to produce 
such abrasions. In many cases the eruption, blush, and spots are entirely 
absent; petechise were formed in about one-third of the cases; lq one 
outbreak, chiefly confined to pigs in which the eruption was remarkably 
plain, there was considerable inflammation of and discharge from the 
eyes. Some animals have a very disagreeable odor even before death. 
In nearly aU cases there is weakness or partial paralysis of the posterior 
extremities, and occasionally this paralysis is so complete in the first 
stages of the disease as to prevent walking or standing. 

The percentage of animals affected and the violence of the symptoms 
vary greatly, according to the time the disease has existed in a locality. 
In the eai^ly part of an outbreak from 70 to 90 per cent, die^ and most of 
these in the first stages of the disease, from deterioration 01 the blood or 
apoplexy. In one case there was a loss of 102 out of 107 head; in other 
cases whole herds of 30 or 40 succumbed; later, many of the animals 
Imger for weeks, and finally die from persistent lesions of the lungs or 
bowels. In some instances a considerable number of those affected — 20 
to 25 per cent. — recover; many of these lose aU their hair, and often the 
epidermis as well. Of those recovering, a very few fatten rapidly and 
do well, but by far the greater part cannot be fattened, and are always 
unthrifty and profitless animals. 
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POST-MOETEM APPEAKANCES. 

In about one-thixd of the cases petechise and larger blood extravasa- 
tions are seen on the thinner parts of the skin; in a somewhat larger 
proportion of cases the abraded spots, already mentioned, are present; 
making a section through these, the skin appears thickened and of a 
very high color, but the sub-cutaneous tissue is not appreciably altered. 
In one or two cases there was no effusion in the abdomen, but in all the 
rest this cavity contained a variable quantity of liquid — sometimes of a 
bright yellow color and clear, sometimes of a straw color, and very 
often turbid and mixed with the coloring matter of the blood. In every 
case the colon and caecum were plainly affected, reddened externally, 
and internally showed changes varying from simply a deep coloration to 
inflammation and great thickening; in some cases they wera studded 
with petechias, in others there were none; ulcers of various sizes were 
frequently found, and also thickened fibrous, concentric patches, occu- 
pying sometimes nearly the entire walls of these organs. In one case 
there were large blood extravasations in the waUs of both colon and 
caecum, distending them to a thickness of half to three-fourths of an 
inch ; on section, these spots had the appearance of a clot of black blood • 
they were firm and tough and did not yield to scraping with a knife 
Round, firm nodules, one-half inch in diameter, were frequently found 
in the waUs of these bowels, which, on section, were of a grayish-white 
color, and appeared to be composed of compact fibrous tissue, with the 
exception of one case in which they were less firm, and presented the 
appearances of the extravasated-blood patches aheady described. With 
the exception of petechiae the small intestine was nearly always normal; 
in one case there were two or three patches of inflammation one to two 
inches in diameter. The rectum was congested or inflamed in spots 
only; there were occasionally the nodular masses mentioned above, but 
in a majority of cases this part of the intestine showed little or no change. 

The stomach in one-third of the cases was unchanged ; in the remain- 
der there were patches of inflammation from the size of the palm of the 
liand to the involving of half of the surface of this organ. Sometimes 
this was confined to the mucous coat, but often implicated the whole 
thickness of the walls. 

The cavity of the thorax in every case contained a considerable quan- 
tity of a turbid, bloody liquid, in some cases nearly black in color ; the 
pleurae were generally thickened and covered with false membranes ; 
the lungs were constantly found inflamed, occasionally in a few small 
spots only, but generally the greater part of the lung tissue was in- 
volved. Often these organs were greatly congested throughout, and 
would break down under the slightest pressure. The bronchial tubes 
were also found congested or inflamed, and contained considerable frothy 
mucus, which in some cases entirely, filled them. The pericardiiun was 
in nearly every case distended with a turbid, blood-colored liquid, but 
no false membranes were discovered, and only in one case a jjiece of 
coagulated* lymph the size of a hen^s egg was found floating in this 
liquid. The heart seemed to be congested throughout in most of the 
cases, and had patches of a deeper hue than the rest on its external 
surface. These patches were very suggestive of inflammation, but in the 
absence of coagulated lymph this may be considered doubtful. This 
organ at times contained clots of blood of different consistency, and 
always of dark color, and at other times aU the cavities would be found 
empty. In all cases the blood was very dark, and generally formed an 
imperfect clot, and the lymphatic glands were enlarged and greatly con- 
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gested. The larynx and pharynx were found normal in all the ][)ost' 
mortem examinations, but in some of the living cases there was consid- 
erable swelling about the larynx and ulcers on the posterior part of the 
tongue. The liver was generally as in health, though in some cases it was 
congested, spotted, a?id softened, and once was found smaller and more 
dense than natural. The bile was at times very thick and dark, and 
again yqtj thin and of a bright yellow color. The sx)lGen was normal in 
two-thirds of the cases i in the remainder it was slightly enlarged and 
softened. In two cases the interior was almost of a lluid consistency, 
while in one the organ was smaller and firmer than in health. The 
bladder was generally normal, but in two or three cases was inilamed 
and covered with blood extravasations about the neck, and contained in 
these cases bloody or very turbid urine. The kidneys w ere seldom more 
than slightly hyperaimic, but in a few cases there was coDsiderable .ex- 
travasated blood in the tissues about the hilura, and on section the sub- 
stance about the pelvis was found infdtrated with perfectly black blood. 

We have here a considerable variety of pathological changes, the 
only constant ones being congestion and intiammation of the lungs, 
colon, and ciecum, a-nd congestion of the lymphatic glands. To mention 
any single peculiarities of these lesions as characteristic of this disease 
would not be possible from this investigation, ^^^either the thickened 
fibrous patches, the ulcerations, gray elevations of the intestiaes, the 
cuticular eruption, nor i^etechiai were constant. 

NATURE OF THE DISEASE. 

In studying the nature of an unclassified disease the first question 
that occurs to us is : Is the afiection a genej^al or a local one % in other 
words, does the disease originate from functional or organic disorder of 
any particular organ or apparatus, or are the anatomical lesions deveh 
oped secoudarily as the consequence of a general affection ? And this 
question, regards the disease under consideration, can now be an- 
swered in a definite and satisfactory manner. Indeed, when we consider 
that the first sympton, and one preceding all others by several days at 
least, is an increase of temperature ] that when localized a great variety 
of organs belonging to different systems and api)aratus are involved, as, 
for instance, the nervous system, as shown by occasional paralysis and 
apoplexy, the lungs, pleura, bronchial tubes, heart, liver, stomach, in- 
testines, spleen, kidneys, bladder, and skin ; that there are considerable 
changes in the blood, as shown by imptTfect coagulation, solution of the 
coloring matter, and blood extravasations, there can scarcely remain a 
shadow of doubt that the trouble is not a local but a general one. 

The next question in logical succession relates to the contagiousness 
of the disease. Is its extension due to a principle which is multiplied in 
the bodies of sick animals, and which is of itself sufficient to -cause the 
disease in healthy ones In answering this question I will merely men- 
tion the experiments of Professors Axe, Klein, and Osier, which prove 
that the disease may be inoculated without detailing their facts ; and I 
will only allude in like manner to the instances already recorded by Dr. 
kSuttoUj Professor Axe, and others, which seem to prove its highly con- 
tagious character. Most of these facts have been published in recent 
reports of the Department of Agriculture, and there is no need of repeat- 
ing them. In my own investigations I have met with facts which en- 
tirely confirm the opinion of these observers in regard to this latter 
point. Thus I have found the disease to start at some point and spread 
slowly in different directions — not rapidly, as though depending on at- 
mospheric conditions — and the rapidity of this extension depends to a 
very great degree on whether these animals are allowed entire liberiy 
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or wlietlier thej are kept on the premises of the owner. In Mecklenburg 
county no stock is allovred to run at Large, and the disease existed dur- 
ing the xiresent year, in some locaUties, from early in the summer, and up 
to October first by far the greater part of the country \yas free from it 5 
while in Alamance county, where no restraint is put on the animals, the 
disease spread from one extremity of the county to the opposite in a few 
weeks. In each of these outbreaks, and, indeed, in every oue I have 
observed, it is no difiicult matter to fiud one locality where the hogs 
have nearly all died and the disease has finished its work sor?ie weeks or 
even montlis before, while in almost every direction, at a distance of 
five, ten, or fifteen miles, these animals are just taking the affection ; 
that is, the disease has extendt.ed and is extending, and it has required 
this length of time to travel this short distance. Can It be possible that 
an atmospheric or climatic change would travel no faster than, this ? 
Again, if dependent on such conditions, why do we find one toAvusliip 
devastated by it and another not many miles dij3tant entirely free from 
it Such instances are very apparent in Hayw ood, Mecklenburg, Lin- 
coln, and Gaston counties at this writing, and were not less so in Bun- 
combe county in 1877. If it is claimed that this depends on the condi- 
tion of the soil, it is only neccessary to rex)ly that in the outbreak just 
mentioned, in Buncombe county, there are no facts to justify such a 
theoiy. In Swannanoa township, which is high^ rolling land, with 
very few bottoms, no swamps or malaria, and which cannot be surpassed 
for heaithfulness, the loss was 60 per cent, of the whole stocky while in 
Upper Homing , which has no advantage over Swannanoa in healthful 
location, but which is more remote from, thoroughfares traveled by west- 
ern droves, the loss was only '2 per cent. It was i>r9bably entirely free 
from this disease. 

A large Tiumber of instances could be produced of outbreaks in this 
State, particularly in the western part of it, clearly traceable to infected 
droveS; and this is, above all, the case with the first iutroduction of the 
disease. It is difficult to establish exact dates, but all accurate testis 
mony points to 1850 as the first appearance of this trouble. Some think 
the earliest outbreaks might have been q few years beibre that date, but 
of this 1 have been able to get no CTidence. Mr. Morris, of Polk county, 
remembers that a drove stopped at his place in 1859 ; that some of the 
hogs died there of the disease, and that soon afierward this malady 
spread among most of the hogs in that locality. This was the first ap- 
pearance of the trouble in that county. Mrs. Davidson, of Buncombe 
county, remembers that during the life of her father, who was a large 
hog-raiscr, and who lived on the route followed by the droves, no hogs 
were lost by this disease, but that about the time of his death (1858) 
droves came through with sick animals, and that this was the first ap- 
pearance of the disease in that locality. Many other people who can- 
not remember dates are positive in the opinion that the disease was in- 
troduced by droves from Tennessee and Kentucky. One man remem 
bers that he was employed by the drovers to kill the animrds that were 
sick and cure the meat. He also remembers that these animals had 
diseased lungs, and such a bad odor that they could scarcely be dressed. 
This was his first experience with the disease known as hog-cholera." 
Colonel Polk, our present commissioner of agriculture, informs me tha"*- 
the first appearance of this disease in Anson county w^as in 1859 5 that 
it was undoubtedly brought there by western droves, and that these ani- 
mals died to such an extent that the drovers took them secretly to the 
woods and buried them under brusii and rails to conceal them. A di'over 
who sold his hogs in Georgia at that time informed me that the disease 
was first introduced in that State in 1859, and that he had no doubt it 
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was carried there by the droves. Indeed, I have found bnt one OpmioQ 
among those best informed on this matter, and that is, that the disease 
was never known in this section till introduced by animals driven 
from Western States 5 and in some sections of this State, a part of Ala- 
mance county for instance, the disease never existed till the present 
year. 

Judging from all these facts, therefore, we cannot escape the conclu- 
sions that this disease is a contagious fever. 

In this connection there is one more question that is generally raised 
by those discussing the nature of this fever, and that is, does the disease 
always originate from pre-existing contagious germs, or is it often or 
generally developed de novo as a result of improper hygienic surround- 
ings ? In the consideration of this question I shall confine myself to 
the facts brought out by the investigation in this State, simply premising 
that most of these facts are as true of the Middle States and proba- 
bly of most of the Southern States as of Korth Caroiina. The first point 
that attracts attention is the fact that this State was free from the 
disease till fibout 1859, certainly till it was introduced by droves from 
other States, whatever the date may be 5 hogs had been kept in this* 
State from the time of its first settlement undoubtedly under similar 
hygienic conditions, and yet the disease had not appeared up to that 
time, when it was brought by imported animals, just as England wa& 
free from conta gious pleuro-pnenmonia up to 1842 , when it was imported 
with animals from the Continent. It is claimed that in the west the dis- 
ease is produced by overcrowding and filth, but I doubt if these animals 
are crowded any more now than forty years ago ; indeed, I was sur- 
prised at the results of my investigations on this point, for, in aU the 
tinie I have been visiting infected localities, I have not found a case of 
overcrowding, and not more than two 01* three where there was any- 
thing like filthy surroundings. In the western part of the State most of 
the hogs are kejit in the large mountain forests, or are at least allowed the 
run of the highways and commons 5 in the east they either run in the 
highways and old fields or have ample pastures. If it originates from 
restricted range and unheathful climatic conditions, it is certainly in the 
east that we should expect to hear of its originating and proving most 
disastrous; but it was known in the mountains as early as in the other 
parts of the State. And if we examine the list of counties which I have 
given above, we shall find it as fatal in the elevated and heathful west* 
with its immense mountain ranges, as in the malarious east. I append 
some conspicuous examples of this : 

Loss in eastern coiiniies. \ Loss in wesietm counties. 



Per cent. 

Camden 38 

Lenoir 24 

Robeson 14 

Hyde 10^ 



Per cent. 

McDowell 37 

Buncombe 25^ 

Mitchell 15i 

Cherokee lOJ 



We find here, then, just as large losses in the west as in the east, and 
just as smtall ones in the east as in the west 5 in other words, the- 
disease rages irrespective of these climatic and hygienic extremes 5 and 
this becomes stiU plainer when we add that in Swannanoa township 
of Buncom be county the loss reached 60 per cent. 

Of course, at the present time, as with all contagious diseases which 
have exist(3d for several years in a country, there are some outbreaks 
which it is impossible to trace to their source 5 and it seems probable 
that the contagion may be preserved over winter in manure, straw, litter,, 
or in the remains of unburied animals which died the preceding year.^ 
There are some outbreaks that cannot well be explained otherwise, andy 
indeed, there Ib no reason to doubt that this may be the case; contagious 
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geo-ms may also undoubtedly be carried a considerable distance by othei 
animals or birds, and it is for this reason that many farmers have con- 
cluded that pasturing hogs on wheat-fields produces the disease; but 
hogs were pastured on wheat-fields as well thirty years ago as now; why 
did not the same result follow then*? 

I have concluded, therefore, after a careful study of these facts, that 
this, contagious disease does not originate de novo in iNTorth Carolina; and 
that if the contagious germs now in the State can be destroyed and theii 
importation prevented, we shall be as free from it in the future as we 
were before its first importation, about the year 1859. 

HYaiENIG AND MEDICAL, TREATMENT AS PREVENTIVES. 

It was one object of this investigation to determine if the best hygienic 
conditions, clover pasture, large range, and variety of food have any 
preservative influence against this contagion; and while a large nuln- 
ber of cases where these conditions seemed perfect could not be coUect^ed, 
the few that were observed prove that these alone are absolutely power- 
less to keep off the disease. Thus, Mr. Wadsworth, of Charlotte, lost 117 
animals, nearly his whole stock, which had the run of a clover pasture 
and large wood lot, which had in addition slops from the city hotels, and 
grain. In this case disinfectants were freely used. Mr. Davidson, of 
Hopewell, lost 50 per Cent, of his herd under similar conditions. A herd 
kept at a slaughter-house, in Charlotte, which had other food as well as 
the refuse, was the first to take the disease, and suffered to the same ex- 
tent as others. Indeed I met with hundreds of casefe where animals had 
large pastures and other food in addition daily, where such popular pre- 
ventives as salt and ashes, sulphur, tar, oil of turpentine, charcoal, and 
copperas were freely and regularly given, where the majority of the ani- 
mals were neither too fat to be vigorous nor so poor as to be wanting in 
this respect, and yet from 50 to 90 per cent, succumbed to this affection. 
In one case where I had the tincture of chloride of iron given regularly 
as a preventive, commencing before any of the animals showed even an 
elevation of temperature, and where they were in a large pasture at a 
considerable distance from any others, the disease has appeared; two 
have died and others will probably follow. 

Some experiments were made with bisulphite of soda, salycilic acid, 
bichromate of potassa, and bromide of ammonia to determine if these 
have any power to arrest the disease when given before any symptom but 
increased temperature had appeared; the results of these were as foUows 



Agents. 



Bisulphite of soda. 

Experiment ^To. 1 

Experikient No. 2 

Experiment No. 3 

Salycilic add. 

Experiment "No. 1 

Experiment No. 2 

Bichromate of potassa. 
Experiment No. 1 

Bromide of ammonia. 
Experiment No. 1 



Beginning of tem- 
perature. 



103. 6° to 106° F. . 
103 JO to 107° F. 
103° to 104° F. 



104i-o to 107° F. 
103° to 106° F. 



103i° to 107° F... 



103° to 106° F... 



Dose per day. 



4 drachms . . 

1 ounce 

1 to i ounce 

30 grains 

45 grains — 

J grain , 

23 grains 



Bays. 
7 
4 
7 



Final tempera- 
ture. 



96° to 99° F. 
102^° to 105° F. 
103° to 106° F. 



100° to 101° F. 
103° to 105° F. 



103° to 105° F. 
103° to 106° F. 
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These experiments sliow that none of these agents can be depended 
on to stop the changes going on in the blood as a consequence of this 
disease. Although both bisulphite of soda and salycilic acid in one ex- 
periment each ajjpeared to accomplish this, they failed in other cases 
where given in larger doses for an equal length of time ; and when we 
consider that in no contagious fever has a remedy been discovered 
capable of arresting the course of the malady, the doubt in regard to 
the efficacy of these agents in this disease must increase. 

SANITARY REGULATIONS. 

We are finally brought to the irresistible conclusion that sanitary 
regulations properly framed and enforced are the cnly means at our 
command for checking the ravages of this disease and relieving our 
iarmers from the enorDious losses at present occasioned by it. We can- 
Qot expect, however, that this desirable object will be accomplished 
without considerable exiiense, especially in the hrst years of the attempt. 
We must expect outbreaks in all parts of the country where the disease 
has previously existed, caused by contagious germs which have been 
preserved in some of the ways already mentioned ; but we should be 
encouraged by the fact that in most parts of the country^ at least, these 
germs, unless especially preserved in straw, manure, remxains of dead 
animals, &c., are entirety destroyed during winter. Thus, in Swannanoa 
township, where GO per cent, of the hogs died in 1877, there has been 
no outbreak irp to October 30, 1878. Above all must we realize the 
necessity of thoroughly destroying every particle of contagion wherever 
it appears. Although this would undoubtedly be very expensive, it 
would certainly be a great saving, even at the start, on the great losses 
which we ai'e now annually experiencing,* and if the work is thoroughly 
done we may expect that this expense will be reduced to a compara- 
tively small item in the course of a few years. At the worst such ex- 
pense would be much less than the use of a specific by individual farm- 
ers, even if such a remedy were discovered. In regard to such regula- 
tions I would suggest the following points as necessary according to 
what is now known of the disease: 

1. The regulations should go into effect in winter or early spring 
when fewest animals are affected, or when, as my exijerience indicates, 
the disease is entirely extinct. 

2. People living in localities where the disease has prevailed within 
two years should keep their hogs in an inclosure free from accumula- 
tions of manure, straw, litter of any kind, or remains of dead animals 
in which the contagion might possibly be preserved, and in which there 
were no sick hogs the preceding year. 

3. That in such localities, i. 6., where the disease has existed within 
two years, it should be made obligatory for persons owning hogs to re- 
port each and every death occurring in their herds promptly (within 
forty-eight* hours if but one, or twenty-four hours if more than one, or 
if others are sick), to a designated person to be located in every Jpwn- 
ship or county, unless such deaths were plainly caused by mechanical 
injuries, drowning, maternity, &c. And that there should be districts 
established of convenient size, in each of which a competent veterina- 
rian (or physician in case the veteriaarian could not be obtained), 
should be appointed, to whom the above township or county officer 
should report whenever two or more such deaths have occurred in the 
same herd within a fortnight j whenever an unusual number of deaths 
have occurred in any locality, or whenever there is any reason to sus- 
pect the presence of this disease. 
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4. On receipt of such report the veterinarian shonld visit the locality 
and make a careful investigation into the nature of the disease, using 
the clinical thenaometer and m^ikuig 2^ost-7nortem examinations. 

5. If the contagious fever is indicated the whole herd should be 
slaughtered, the animals deeply buried, the place thoroughly disin- 
fected, and no more hogs allowed there till after a succeeding winter. 

6. When the disease exists to any considerable extent in a locality, 
those owning hogs in adjoining townships or even counties, according 
to the extent of the outbreak, should be required to keep them in small 
inclosures or pens, at a distance from roads or streams of water coming 
from infected localities. This is necessary to lessen the danger of in- 
fection and to allow more thorough disinfection in case the disease ap- 
pears. 

7. A certain compensation should be allowed for slaughtered ani- 
mals — say 25 -per cent, on a fair valuation for those i)lainly sick, 50 per 
cent, for those which simply show a rise of temperature above lOJ F., 
and full value for the healthy ones. 

8. In case a hog-owner fnils to comply with above regulations a pen- 
alty might be fixed, or at least such a person should receive no compen-. 
sation for slaughtered animals. 

These are the regulations that seem to me most necessary, but there 
may undoubtedly be circumstances in which these may be advantageously 
modified. Thus in case of a herd of several hundred animals, in which 
but few are affected and the remainder show a healthy temperatui'e, it 
might be advisable to simply kiU and bury the affected ones, to thoroughly 
disinfect the premises and'to kill others as soon as a high temperature 
becomes apparent. Or in case all were killed the meat of the healthy 
ones might be preserved and marketed. It is also possible that, through 
negligence in makiag reports or an improper diagnosis of the disease, 
such a large territory may become infected as to make it advisable to 
establish a sanitary cordon, isolating the locality as much as possible; 
and leave the disease to run its natural course. In such cases no live 
hogs should be allowed to leave the infected section till after a succeed- 
ing winter, nor any carcasses of hogs till after freezing weather : people 
living within this district should be prohibited from going near swine 
outside of it, nor should drovers or others from outside be allowed to 
visit the infected swine. All dead animals should be promptly and 
deeply bu:-ied, and disinfectants freely used. All hogs in such district, 
and for twenty miles distance from it ui all directions, should be kept in 
small inclosures at a distance from roads, in order to lessen the chances 
of extension and to allow thorough disinfection. 

If such regulations are thoroughly carried out there can be no doubt 
that the ravages of the disease will be greatly diminished at once, and 
in a few years many States which now suffer terribly from it will be 
completely exempt 5 while in those where it now proves most disastrous 
there is reason to l^elieve it would never cause serious losses. Sanitary 
regulations siiuilar to these are the only means that have ever been suc- 
cessful Yii I'lVHibat h)g the contagious diseases of animals, ^nd while we 
would noi be un<u rstood as discouraging the search for specific remedies 
we canucr dis.t>:uise our opinion that it is extremely irrational and absurd 
to delay action U\ t his disease till such specific shall have been discovered ; 
in other word^s i o neglect those measures which have alone succeeded and 
chug to those which have always failed. 

KespectfuUy submitted. 

D. E. SALMO]^, F. 8. 

SwAi^NANOA, Ijr. 0., November 15, 1878. 



GLANDERS. 



EXPLANATION OF ILLUSTRATIONS. 

[These illustrations of photographic copies of the plates accompanying Professor 
Gerlach's treatise on glanders, published in the Jalireshericlit der EoeniglicTien Thier- 
arzneiscJmle zu Hannover, 1868. The same illustrate the morbid anatomy of glanders.] 

Plate I.— Fig. I. Development of glanders-cells of connective-tissue corpuscles in 
the mucous membrane of the septum. Enlargement 300. 

1. Spindle-shaped cells, with a large oval nucleus. 

2. The same, more swelled ; nucleus larger ; a second nucleus developing. 

3. Cells like No. 2, but with ends blunted ; more granulated and approaching decay. 

4. Eound cells of different size, with a large nucleus ; the largest ones have a dark, 
granulated nucleus ; beneath free nuclei and granulated detritus. 

Fig. II. Microscopic cut from gray-yellowish glanders; nodules of the mucous mem- 
brane of the septum, in which (cut) can be seen spindle-shaped ceUs in different stages 
of development to round cells with a fibrous intercellular substance. Enlargement 
300. At a the spindle-shaped cells and at 6 the round cells prevailing. 

Fig. III. Development of glanders-cells of epithelium elements in the pulmonal 
nodules. Enlargement 300. 

1. ^^ormal cylinder-cell with a nucleus. 

2. Cylinder-cell with a second nucleus developing. 

3. Cylinder-cell with two and three developed nuclei. 

4. Bag-shaped rudiments of cyhnder-cells filled with young round cells. 

5. Giant-cells with young round cells. 

6. Small and large round cells w^ith a large, dark, and granulated nucleus. 

Plate II.— Fig. IV. Lower end of the septum with glanders-nodules and ulcers, . 
(Natural size. ) 

1. Various gray glanders-nodules. 

2. A group of glanders-nodules with a round hole in the middle. (Incipient 
glanders-ulcers. ) 

3. A solitary glanders-ulcer. 

4. Confluent glanders-ulcers witlf elevated borders and dirty bottom. 

Fig. V. Transversal cuts through the gray nodules in the mucous membrane of the 
septum. (Natural size.) 

a. Gray nodule in the midst of the tissue of the mucous membrane; the upper layer 
of the mucous membrane raised. 

h. Gray nodule in the upper layer of the mucous membrane, visible on the surface. 

Fig.* VI. A piece of the lower border of a lung, cut surface. (Natural size.) 

1. Miliary tubercles. 

2. Tubercle of the size of a pea. 

3. A large glanders-nodule developing. 

Fig. VII. Also a piece of the lower border of a lung,' cut surface. (Natural size. ) 

1. Miliary nodules surrounded by a red crust. 

2. Large gray glanders-nodule (glanders excrescence) growing yet in one direction 

Ml 
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GLANDERS. 

By Dr. H. J. Detmers, V. S., CUcagOy IlL 

Definition. — Glanders is a contagious disease sui generis of animals 
belonging to the genus equus. It has usually a chronic course, can be 
communicated by means of its contagion to several other species of ani- 
mals and to human beings, and must be considered incurable if fully 
developed. The principal seat of the morbid process is usually in the 
mucous membrane of the nasal cavities. Three main symptoms, viz., 
discharges from the nose, swelling of the submaxillary lymphatic glands, 
and particularly ulcers of a peculiar, chancrous character in the mucous 
membrane of the septum of the nose, characterize glanders, and are, 
therefore, of the greatest diagnostic value. Wherever these three 
symptoms, or only two of them, are present and fully developed, there 
the diagnosis is secured. But unfortunately this is not always the case 5 
sometimes two, and even all three, principal symptoms may be wanting, 
and still the horse may be affected with glanders. In such a case the 
seat of the morbid process is not in the nasal cavities, but further on in 
the respiratory passages, or even in the lungs. Several such cases have 
come to my observation, .and have also been described by others, espe- 
cially by Professor Gerlach. In still other cases, in which the disease 
might be caUed " external glanders," but is better known by the name 
of "/arci/," the morbid process has its principal, or even its exclusive, 
seat in the subcutaneous connective tissue and in the skin or cutis. The 
late Professor Gerlach, in his treatise on Glanders, published in the 
^'JaJireshericht der Koeniglichen ThierarzneiscJiule zu Hannover ^ 1868, 
discriminates, in consequence of these differences, three distinct forms: 
Nasal or common glanders, pulmonal glanders, and farcy. As such a 
division of glanders proper into nasal and pulmonal glanders — ^farcy.»is 
described by every author under a separate head — facilitates considera- 
bly the diagnosis, and explains also at once why just those symptoms 
which are usually looked upon as most characteristic remain sometimes 
imperfectly developed, or entirely unobserved, it will be convenient to 
adopt Gerlach's classification. 

1. Nasal Glanders. — This form is that which is most common, best 
known, and characterized by the three principal symptoms which have 
been mentioned. 

(a.) The discharge from the nose, although the most conspicuous of those 
three symptoms, is really the one which is the least characteristic, or of 
the least diagnostic value, because several other diseases of the respira- 
tory organs are also attended with discharges from the nose, which are 
more or less similar. It is true, the discharge in glanders possesses some 
properties which, if considered as a total, are characteristic and are not 
found combined in any other disease ; but the difficulty is one or another 
of these qualities is not always sufficiently developed. Consequently, if 
the other two principal symptoms, the swelling of the lymphatic glands 
and the ulcers in the nose, are absent or not observed, the discharges 
from the nose are seldom characteristic enough to serve as the sole basis 
of a reliable diagnosis. The same are frequently one-sided, and, accord- 
ing to most authors, oftener from the left than frgm the right nostril. 
According to my experience they are nearly, if not quite, as often from 
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the right ?*^s from the left nasal cavity, and, at any rate, just as often 
from both nostrils as from one only, but always more abundant from one, 
either right or left, than from the other. At the beginning the dis- 
charges are usually thin, almost watery, frequently greenish, or some- 
what similar in color to grass juice 5 afterward the same appear to be 
composed of two different fluids, one yellowish and watery and the other 
whitish and mucous. Still later the discharges become thicker, more 
sticky, exhibit frequently a mixture of different colors, are sometimes 
greenish, sometimes dirty wiiite or grayish, contain not seldom streaks 
of blood, and, in advanced stages especially, pairticles of bone or cartil- 
age. They have a great tendency to adhere to the borders of the nos- 
trils and to dry there to dirty yeUow-brownisli crusts. As to quantity, 
the nasal discharges in glanders are seldom very copious, at least not 
as copious as in many other diseases — strangles, for instance. The quan- 
tity, however, A^aries. Sometimes, especially when the weather is warm 
and dry, the discharges may be very insignificant or be absent altogether, 
and, at other iimes, particularly if the weather is rough, wet, and cold, 
will increase in quantity and become comparative^ abundant. Several 
authors ha\ e attached special importance to one or another of the vari- 
ous properties as something characteristic, by which the nasal discharges 
in glanders can be distinguished from those of other diseases, but, in re- 
ahty, none of tliose properties are constant enough, or belong exclusively 
to glanders, to be alone of great diagnostic value. SoUeysel nnd Kerst- 
ing considered the stickiness as such a characteristic, but the discharges 
in strangles are frequently just as sticl^\ Pinter and Yit6t relied upon 
the specific gravity 5 they found that the nasal discharges of glanders, 
which consist partly of matter and partly of mucus, sink to a certain 
extent in water, while the mucus discharges of distemper swim on the 
surface. This test is of some value, but is not decisive, because matter 
is sometimes admixed also to the nasal discharges of other diseases. 
Others have laid stress upon the one-sidedness of the discharge, but the 
latter is just as often from both nostrils as only from one, and a one-sided 
discharge belongs also to some other diseases ; is, for instance, observed 
in a catarrhal inflammation of one of the frontal or raaxi] iar> sinuses, 
if caries in one of the three last molars of the upper jjiw L'^ s effected a 
fistulous opening into the maxillary sinus, if a polyims has developed 
in one of the nasal cavities, &c. Professor Gerlach co^isiders the green- 
ish color as a very imi^ortant characteristic, but that, too, is not reliable, 
because it is not constant, is usually observed only at the beginning, 
and belongs frequently, also, to the nasal discharges of catarrh, strangles, 
and influenza, if the patients are kei3t on green food or in a pasture. The 
nfssal discharge constitutes a characteristic symptom of glanders only, if 
all its essential properties are present (sufliciently developed), and are 
considered as a whole. If the other principal symptoms (swelling of the 
lymphatic glands and ulcers in the nasal cavity) are absent or remain 
unobserved, some minor symptoms, wliich may happen to be present, 
and the absence of all such symptoms which are peculiar to other dis- 
eases, make frequently a diagnosis possible. 

(b.) A distinctly limited swelling of the submaxillary lymphatic glands 
constitutes the second essential symx)tom, which is more characteristic 
of glanders, and of greater diaguostic value than the discharge from the 
nose. The swelling corresi)onds to the* discharge^ that is, if the latter 
is one-sided, for instance, from the left nostril only, the glands of the 
corresponding left side of the head are affected, and if the discharge is 
from both nostrils the glands of both sides are swelled, but always fiiose 
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of that side the most on which the discharge is most copious. The 
swelling does not exhibit any conspicuous sign of inflammation, and i§ 
usually not painful, except at the beginning or after a sudden increase 
of the morbid process. It is always distinctly limited, and the swelled 
gland is always hard and usually of the shape and size of a peanut 5 
may occasionally, however, be found as large as a hen's egg. Large in- 
flammatory swellings without distinct limits do not belong to glanders. 
At iirst the swelled glands are more or less movable beneath the skin, 
but afterwards, in an advanced stage of the disease, the same frequently 
api^ear to be attached more or less firmly to the bone and are immova- 
ble. The swelling, unless irritated by external causes, never dissolves 
in suppuration like the inflammatory swellings common in distemper, 
and is absent only if the lymphatic glands have been extirpated, if the 
lymphatics have become obliterated, or if the morbid process in the 
mucous membrane of the respiratory passages is situated too high to be 
^ within the province of those lymphatics which are connected with the 
submaxillary glands, for the swelling is caused solely by a deposit of 
deleterious matter which has been absorbed by the lymphatics. Pro- 
fessor Gerlach looks upon every horse as probably affected with glan- 
ders which shows a distinctly limited, hard, knotty, and painless swell- 
ing of the submaxillary lymphatic glands. I will not contradict a man 
of his experience and learning, and admit that such a swelling consti- 
tutes a very suspicious and characteristic indication of glanders, espe- 
cially if some other symptoms of that disease are^ also i^resent ; but I 
am obliged to remark that I have seen horses not affected with glanders 
in which those glands were swelled to the size of a peanut, and were 
hard, without pain, and movable. 

(c.) Ulcers of a peculiar ^ cJiancrous character on the mucous mem- 
brane of the nose, and especially of the septimi or cartilaginous partition 
between the nasal cavities, constitute by far the most characteristic 
symptom, and, in fact, the only one which makes the diagnosis a certainty, 
even if aU other symptoms should be absent or imperfectly developed. 
Stm, such is never the case^ if there are ulcers in the nose, then there 
is also a discharge of matter mixed with mucus from the correspondiug" 
nostril. In some cases these ulcers are present, but are situated too 
high to be seen unless the horse is examined in bright sunlight and the 
rays of the sun are reflected by a mirror into the cavity of the nose. The 
seat of the ulcers is usually on the septum and near the nasal bone. 
Their size and shape vary (Fig. IV). Some ulcers are small, isolated, 
almost round ] others are large, of an irregular shape, and of uneven 
depth. All produce matter, have elevated, corroded borders, a dirty, 
steatomatous-looking bottom, and are never covered with a scab. At 
first small gray specks or elevated gray spots (glanders-nodules), vary- 
ing in size from that of a i)in's head to that of a pea, make their appear- 
ance (Fig. lY, l^nd 2, and Fig. Y, a and These nodules soon decay 
and form ulcers. Gradually the ulcers increase in size and depth (Fig. 
lY, 3) ; their borders become more elevated and corroded 5 the process 
of decay goes on ; and if two or more smaU ulcers are close together, 
they become confluent, unite, and constitute one large, irregularly-shaped 
ulcer (Fig. lY, 4), which continues to increase in size and depth. Decay 
and destruction work their way deeper and deeper, even into the car- 
tilage, and if ulcers happen to be existing in both cavities, or on both 
sides of the septum, it occurs not seldom that the latter becomes per- 
forated. I observed several such cases, one especially in Lee Centre, \ 
Lee county, Illinois, in 1866, in which the hole in the lower or anterior 
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part of the septum was fully as large as a silver half-dollar. The borders 
of the same appeared irregular, corroded, much swelled or elevated over 
'the surface of the septum, and coated with a dirty-looking, discolored, 
and blood-streaked glanders-matter. The disease, in that case, was far 
advanced, and the animal about ready to die. 

Sometimes it happens that a glanders-ulcer shows a tendency to heal; 
it loses its chancrous character ; granulation makes its appearance ; a 
scurf or scab is formed ; a healing takes place, and a fibrous, whitish- 
colored, somewhat puckered or star-shaped scar is left behind. 

Some authors have attached considerable diagnostic importance to a 
bluish or lead-gray color of the nasal mucous membrane, and to bluish 
or lead-gray si)ots, which usually make their appearance before it 
comes to ulceration. Such a bluish color, however, is not a constant 
symptom — in some cases only small red specks can be seen on an other- 
wise rather pale mucous membrane, and is not characteristic either, be- 
cause it is observed also in catarrhal diseases, and in horses driven 
against the wind in cold weather. 

(d,) Minor symptoms. — The three principal symptoms just described 
are usually accompanied by some others of minor diagnostic value, but 
under certain circumstances very important, especially if one or another 
of the principal symptoms should happen to be imperfectly developed. 
As such miaor symptoms, may be mentioned, first, an accumulation of 
a glassy, whitish-gray mucus in the inner canthus or corner of the eye 
of the diseased side of the head. It is a symptom which usually makes 
its appearance at the beginning of the disease; second, a lusterless, 
dry, and dirty-looking, or so-called " dead'' coat of hair; third, more or 
less difficulty in breathing; fourth, a pecuhar short and dry cough, 
somewhat similar to the well-known cough of a horse affected with 
heaves. These last three symptoms, of which the cough is -the most 
characteristic, make their appearance only after the morbid process has 
made considerable progress. In some cases the plain outbreak of the 
disease, or the appearance of plain and unmistakable symptoms, is pre- 
ceded by a swelling of the inguinal, the axillary, and other lymphatic 
glands. 

The difficulty of breathing, and the peculiar and somewhat character- 
istic cough, though only minor symptoms in common or nasal glanders, 
rise to great diagnostic importance if the morbid process has its princi- 
pal seat in the lungs instead of the mucous membrane of the nasal cavi- 
ties — if, in other words, the animal is affected with that form of the 
disease which Professor Gerlach has called ^'pulmonal glanders^ 

It happens sometimes that a horse is affected with glanders and com- 
municates the disease to other healthy animals, but does not itself show 
any of the three principal symptoms characteristic of that disease; has 
no discharge from the nose, no swelled glands, and no ulcers in the nasal 
cavities. The late Professor Spinola, in his lectures on veterinary pa- 
thology at Berlin, related such a case to his students, which will serve as 
an illustration. It is substantially as follows: In a viUage near Berhn 
glanders broke out in a stable in which several horses were kept. A 
veterinary surgeon was called, who made an investigation and con- 
demned every horse that showed any symptoms of the disease, and 
every animal condemned was immediately killed. The horses appa- 
rently not affected were kept for several weeks under pohce control, 
and from time to time inspected, but finally released. Among them was 
f one old sorrel horse which had the heav(?s, and which had been brought 
into the stable a short time before the first case of glanders made its ap- 
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pearance. This sorrel horse soon after was sold to a man in another 
village, and came iato a stable containing also quite a number of horses. 
In that stable, too, glanders broke out. A veterinary surgeon (another 
one) was called, and every horse showing symptoms of glanders was 
condemned and immediately destroyed. The old sorrel horse, however, 
which was known to have " the heaves,'' was again released after some 
length of time, together with those which had remained exempted, and 
was sold once more, this time to a man who kept over 30 horses (I have 
forgotten the exact number) in his stable a few miles from the city. • In 
this last stable glanders hkewise made its appearance after some lapse 
of time, but in that case Professor Spinola was called. He, too, after a 
careful investigation, condemned every horse that showed any symptom 
of glanders, and insisted upon condemning also the old sorrel horse, 
whose history was then unknown to him, notwithstanding that no symp- 
toms of disease, except such as are usual attendants of heaves, could be 
observed. The owner hesitated to consent to the loss of a horse appa- 
rently not affected with glanders, but Spinola insisted upon the con- 
demnation. The post mortem examination revealed that the old horse, 
which had the heaves," was affected with pulmonal glanders in a very 
high degree 5 and Spinola, after learning the history of the old sorrel, 
was convinced that the latter had caused the outbreak of the disease in 
aU three stables. Professor Gerlach, in his valuable treatise, cites sev- 
eral cases, which to relate would lead too far. Some cases, though not 
so strking as that related above, have also come under my own observa- 
tion. In pulmonal glanders the morbid process has its priQcipal seat ia 
the lungs, and may remain limited to the latter for months, and even 
for one or two years 5 and during that time, or as long as the morbid 
process is confined to the lungs, no prominent symptoms may make their 
appearance except such as are usual attendants upon heaves — some dif- 
ficulty of breathing, and a peculiar short, weak, and dull cough, which 
must be heard, but is not easily described. Fiaally, however, but not 
before the disease has made considerable progress, the difficulty of 
breathiag increases, more or less discharge from the nose makes its ap- 
pearance, emaciation sets in, the natural glossiness of the coat of hair 
disappears and becomes rough, stands on end, and exhibits a so-called 
dead and dirty-looking appearance. The skin, too, loses some of its 
natural elasticity, and the animal becomes hide-bound." 

The morbid changes are revealed only at the post mortem examination. 
Smaller and larger glanders-nodules (usually called tubercles) present 
themselves in different stages of development and subsequent decay in the 
tissue of the lungs. Some of them present themselves as formations rich 
in glanders-cells (see illustrations), and others, especially if the disease is 
of long standing, as decayed, cheesy, dried, and shrunk substances and 
glanders-tumors of a sarcomatous and fibroid character. In some ol 
the oldest ones even a deposit of lime-salts may have taken place. I 
remember one case, which occurred in Germany, a few miles from my 
residence, about twenty years ago, when I first commenced to practice. 
I was called to examine a horse suffering from some pulmonal disorder. 
The symptoms were those of piilmonal glanders in an advanced stage of 
development 5 even nasal discharges had made their appearance. * I diag- 
nosticated glanders, but being young and without much experience, de- 
clined to take the responsibSity of condemning the horse, because the 
laws of Germany are very strict in that respect, and provide that every 
horse affected with glanders be destroyed immediately. I therefore 
reported the case, not to the proper executive authorities, but to the 
29 AGS. 
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veterinary surgeon-general, wlio, at my solicitation, came immediately 
and examined the animal. He did not pronounce it a clear case of glan- 
ders, but doubted, at least hesitated. The owner, however, consented 
voluntarily to have the horse killed. The post mortem examination re- 
vealed pulmonal glanders in a very advanced stage. A similar case, of 
which I shall have to give a brief account in another chapter, I had an 
opportunity to observe in 1866, near Dixon, Lee county, Bhnois. 

As the principal sjTnptoms of pulmonal glanders are essentially, for 
some length of time at least, only such as are also observed in common 
cases of heaves (one of the most frequent disorders of horses), the diag- 
nosis must frequently be based, as a lawyer would say, upon circumstan- 
tial evidence. 

A horse must be suspected of being affected with glanders, first, if the 
peculiar, weak, and dry cough constitutes, compared with the difficulty 
of breathing, the predominatiag symptom 5 if the animal becomes more 
and more emaciated and hide-bound, and if the appearance of the coat 
of hair is such as to indicate the presence of a cachectic disease. Sec- 
ond, if it is known that the animal in question has been exposed to the 
contagion. Third, if other horses have become affected with glanders 
or farcy, affcer having been together with the animal that shows those 
symptoms. Fourth, if a horse apparently affected with heaves has pre- 
viously exhibited other symptoms, more or less characteristic or suspi- 
cious, of glanders. Fifth, if other symptoms, such as are observed in 
so-called " nasal gleet," or incipient nasal glanders, make their appear 
ance. 

3. FARCY, OR EXTERNAL GLAOTJERS. 

The name "farcy" is given to such cases of glanders in which the 
morbid process has its seat in, and immediately beneath, the skin, and ia 
which nodules, bods (glanders-buboes), and ulcers of a very infectious 
and chancrous character make their appearance iu the subcutaneous 
tissue, and in the skin itself. Glanders-nodules and lenticular ulcers in 
the tissue of the sldn, boils beneath the skin, smaller and larger open 
ulcers penetrating the same, a strand-shaped swelling of the subcuta- 
neous lymphatics, swelled lymphatic glands, and cedemata, the latter 
especially in the legs and on the head, constitute the most essential 
symptoms. 

Professor Gerlach discriminates two forms : Subcutaneous gl;inders 
or common farcy, and exanthematous glanders or skia farcy. 

(a,) Subcutaneous glanders or comrnon farcy. — The morbid process ia 
this rather frequent disease has its principal seat in the subcutaneous 
connective tissue, and in the lymphatic system of the skin and be- 
tween the skiQ and the muscles, but especially on the inner side of the 
hind legs, on the lips, on the neck, between the fore legs, and on all such 
places where the skin is thin and fine. At first distinctly limited sweH- 
iags of an iuflammatory character (iacipient boils or glanders-buboes) 
make their appear^^nce in the subcutaneous tissue. These swellings or 
bods soon commence to dissolve, or to decay, from withia ; the ulcera- 
tion begins in the center, but the matter, being very corrosive, soon 
works its way into the skin, the boil finally opens, and presents a 
farcy-ulcer with a steatomatous bott-om, and elevated, corroded, and in- 
flamed borders. At the same time, or even before the formation of the 
first ulcer has become completed, deleterious matter is absorbed by the 
nearest lymphatics, and deposited in the lymphatic glands. The for- 
mer, in consequence, swell to hard and plaiidy visible cords or strands, and 
the latter to painful and distinctly limited tumors. The partial or total 
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closmg of the lympiiatic vessels and glands thus effected interferes 
with, and even prevents, a performance of their functions, or stops 
the absorption of lymph, and cedematoiis swellings, more or less ex- 
tensive, are the necessary consequence. The same make their ap- 
pearance esijecially if the seat of the morbid process is on the inside 
of a leg, and if either the inguinal or axillary glands are swelled and 
closed by a deposit of deleterious matter. The more extensive and com- 
plete the swelling and closing of the lymphatic vessels and glands, or 
the more lymphatics are affected, the more extensive is also the cedema. 
Lameness, usually caused by such an cedema, is also a frequent at- 
tendant. 

The roundish boils or tumors increase in size from that of a hazel-nut 
to that of a hen^s egg. At tirst, when such a bod is making its appear- 
ance, it is not fastened to the skin 5 the latter can yet be moved a little 
in every direction over the boil, but soon the neoplastic process and the 
subsequent decay will extend to the tissue of the skin, and boil and skin 
will become firmly united before the ulcer breaks and discharges its ex- 
tremely infectious and corrosive contents, consisting of decaying glan- 
ders-cells or matter, and lymx)h. 

(6.) Exantliemaious glanders or sMn farcy, — In this form of glanders 
or farcy the principal seat of the morbid process is in the tissue and 
in the lymphatics of the skin or cutis. It is a rare form in horses, but 
the only one in which external glanders or farcy makes its appearance 
in a huma]i being. Distinctly limited swelhngs (nodules and tumors) of 
the size of a pea to that of a hazel-nut, either isolated, or united and re- 
sembling a string of beads, make their appearance in the tissue of the 
skiu. These sweUings soon break, and then present round ulcers with 
elevated and corroded borders. The discharge consists of a mixture of 
matter, composed mainly of decayed glanders-cells and lymph. In 
other, though rather rare cases, the swellings are very small and numerous, 
^nd present themselves as small nodules, some of which are so smaU as 
to be scarcely visible, while others are about as large as common peas. 
These small swellings, too, are soon changed to ulcers, which are usually 
flat, lenticular, and conBtantly supi)urating. If close together the same 
become frequently confluent. Ordy one case of skin-farcy has ever come 
under my observation. It was about five years ago, at Manhattan, 
Kans. IS^umerous small ulcers were crowded closely together on the 
nose and the muzzle of the horse, which was also affected with nasal 
glanders. 

On the himian skin, not being covered with hair, the whole process 
can be observed much better than on the skin of a horse. Professor 
Yirchow's description of skin-farcy in men may, therefore, find a place. 

Virchow says : 

At first these spots are much reddened, but very small^ ahnost Uke flea-bites j then 
papular swellings are formed ; the surface of those swellings rises graduaUy rather in 
the shape of a round and solid elevation than of a pustule, and assumes a yeUowish 
color, which gives it a pustulous appearance. If the epidermis is removed from such 
a flat or roundish papule or nodule, which is not depressed in the center, but sur- , 
rounded by a sw oiled and reddened court, a puriform, moderately consistent yeUowish 
fluid is formed, which contains but few organized constituents, and consists mainly of 
the decayed elements of the formerly sohd nodule. The fluid, therefore, is not lodged 
in a pustulous elevation of the epidermis, but in a small hole in the corium, wliich 
penetrates the latter as if it had been made w^ith a punch. After some time the fluid 
(matter) becomes colored by hemon-hagic admixtures; stilllater its color is changed to 
bluish red, and finally small brown or blackish crusts or scabs are formed. Such erup- 
tions appear sometimes in enormous numbers on the whole body. — (Gerlach's Treatise.) 

N^asal gleet — ^This is a name which I have accepted only with great re- 
luctance, because it signifieis no definite (Jisease, and is used frequently^ 
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as I shall hereafter have an opportunity to show, to cover ignorance, 
fraud, and crime. ' It can be retained only if applied exclusively to such 
cases of disease (usually occult or incipient glanders) in which the horse 
has a suspicious-looking discharge from the nose, but shows no other 
characteristic symptoms sufficiently developed to base upon them a sure 
diagnosis. So, for instance, it may happen that a horse has a chronic 
discharge of matter and mucus from one or both nostrils, and, perhaps, 
also a distinctly limited swelling of the submaxillary lymphatic glands, 
and yet neither the discharge nor the swelhng may be suf^ciently charac- 
teristic to justify the decision that the horse in question is affected with 
glanders, because the latter is a disease which, for obvious reasons, de- 
mands a correct and positive diagnosis. To declare that a horse has 
glanders is equal to condenmiug the same to be killed. The term " nasal 
gleet," therefore, is convenient and admissible, if used exclusively to 
signiiy a disorder of the respiratory organs attended with suspicious 
discharges from the nose, and other symptoms common in glanders, but 
not yet fally enough developed or sufficiently characteristic, one way or 
another, to make the existence or absence of glanders a certainty. Such 
a disorder, of course, must be considered as incipient or occult glanders 
till every doubt has been removed. 

Chronic and acute glanders. — Glanders, as a rule, is a chronic disease. 
The morbid changes develop slowly. Of the various forms in which the 
disease is able to make its appearance, pulmonal glanders, unless com- 
plicated with one of the other forms, or with other inflammatory or 
feverish diseases, is the most chronic, or takes the longest time to pro- 
duce conspicuous symptoms and to become fatal. It takes frequently 
two or three years before the animal succumbs. Kasal glanders is usu- 
ally not quite so slow in its progress ; still it also very often takes half 
a year or longer before the morbid process makes sufficient headway to 
produce plain, unmistakable symptoms, or before the chancrous ulcers, 
characteristic of glanders, make their appearance in the mucous mem- 
brane of the septum of the nose. Farcy, or external glanders, is usually 
the least chronic (comes the soonest to a termination) of the various 
(uncombined) forms of glanders. Plain and unmistakable symptoms 
(veritable farcy-ulcers) make their appearance almost always within 
three months and frequently within a week or two after the infection 
has taken place. In mules and asses, however, the various forms of 
glanders are usually less chronic, make a more rapid progress, are more 
destructive, and come sooner to a termination than ia horses. The prog- 
ress of the morbid process depends also to a great extent upon the con- 
stitution and the organization of the animal and the mode and maimer 
in which it is kept. W eather and temperature, too, have considerable 
influence 5 warm and dry weather usually retards, and cold, wet, and 
stormy or inclement weather usually accelerates and spreads the morbid 
process. Most authors discriminate between acute and a chronic form 
of glanders. From a practical standpoint such a distinction is perfectly 
admissible, but to separate acute and chronic glanders as two different 
diseases, as has been done by some (French) authors, must lead, and 
has led, to very dangerous mistakes and to great confusion. Every 
form of glanders, as I have said before, is naturally — eo ipso — ^more or 
less chronic in its course, but may become acute, either from the first 
beginning or at any stage of its development, and sometimes very sud- 
denly, under any of the following conditions : 

1. If a complication takes place either with one of the other forms of 
glanders or with another disease or disorder. Sometimes even a small 
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wound is sufficient to inaugurate the acute course or a rapid progress of 
the morbid process. 

2. If glanders has been communicated by a direct introduction of 
glanders-matter into a wound, or a direct contact of the contagion with 
the blood. The greater the quantity of glanders-matter introduced the 
more concentrated the contagion inoculated, or the larger the wound 
the more acute or rapidly progressing and spreading is usually the 
morbid process of the communicated disease. 

3. If the constitution of the animal has been weakened, or if the 
vitahty of its organism has been seriously impaired either by glanders 
itself or by any other disease, the course of glanders, although natu- 
rally slow or chronic from the beginning, is usually changed to an acute 
one as soon as the morbid changes have become sufficiently important 
and extensive to weaken essentially the constitution of the animal, and 
to cause a profiise infection or spreading of the contagion through the 
lymphatics in the animal organism. Toward its fatal termination 
glanders, therefore, always changes its course from chronic to acute. 
Unlike most other diseases it commences chronic and ends acute. 

4. Exposure to wet, cold, and inclement weather, catching cold, hard 
work, close, dirty, and ill-ventilated stables, unhealthy food^ &;c. — ^in 
short, everything that is calculated to produce an injurious mfluence 
upon the organism, or is calculated to impair the health of the animal, 
has a tendency to accelerate the morbid process, to change the chronic 
course of glanders to an acute one, and to hasten the outbreak after an 
infection has taken i)lace. 

The morbid process of glanders is accelerated and caused to spread 
more rapidly if the latter becomes complicated with an inflammation, 
or with any very feverish or very typhoid disease. The morbid pro- 
cesses of glanders and inflammation increase each other reciprocally. 
The inflammatory process adopts, to a great extent, the nature and 
characteristics of glanders, and the morbid process of the latter disease 
becomes blended with the foimer, and assumes the attributes of an in- 
flammation. In either case all the symptoms become very violent, and 
the morbid process progresses and spreads very rapidly, particularly 
in those tissues which are in a state of toflammation. Ulceration, too, 
becomes extensive in a short time, and the lymphatics, by absorbing 
the deleterious matter, seem to spread the contagion and the elements 
of glanders rapidly through the whole system. If the original disease 
is glanders, farcy will also make its appearance within a short time : 
and vice versa^ existing farcy wUl soon be complicated with nasal ana 
pulmonal glanders of an inflammatory character. The exudations pro- 
duced by an inflammation which has assumed the nature of glanders 
a-re always very deleterious and corrosive and destroy like a caustic the 
tissues with which they come in contact. The morbid changes effected 
by such an inflammation resemble those of a malignant diphtheria. In 
extreme cases the morbid process may become so violent as to cause 
the neoplastic process, characteristic of glanders, to be superseded 
by immediate destruction and mortification. In such a case profiise, 
diphtheritic ulceration and destruction of tissue take the place of the 
neoplastic production of glanders-cells and their subsequent decay. 
The glanders-cells are destroyed (decay or perish) before their forma- 
tion has been completed, consequently are absent. 

That a direct and abundant introduction of glanders-matter into a 
wound, or a direct contact of the contagion with the blood, is well cal- 
culated to produce an acute form of glanders, or sufficient to inaugurate 
a rapid progress of the morbid process, is probably best illustrated by a 
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case whicli occurred abont eleven years ago, near Dixon, Lee county, 
Illinois, where I was tlien practicing. A farmer, Mr. B., came to my 
office with a horse which he had recently bought, and which was appar- 
ently silvering from some pulmonal disorder. The animal was in a mod- 
erately good condition and free from fever. The morbid symi)toms ob- 
served consisted in a slightly laborious breathing, a short, dull, but 
somewhat loose (not dry) cough, some discharge from one nostril, and a 
slight swelling of the submaxillary lymphatic glands of the same side 
of the head. The symptoms, consequently, were the same as are usually 
observed in pulmonal glanders ; but as none of them were sufficiently 
developed or presented sufficiently characteristic properties to indicate 
with certainty the presence of glanders, and as no ulcers — the most im- 
portant diagnostic symptom of glanders — could be discovered in the 
nose, I hesitated to make a definite diagnosis, but informed the owner of 
my suspicion, and advised bim to put the horse, if convenient, to hard 
work for the purpose of accelerating thereby the morbid process (if 
glanders), and to return the animal for further examination within a 
week or so. A few days afterwards the same farmer came again to my 
office with another horse with a badly torn eyelid and an inflamed eye 
for treatment. This latter horse, which I will caU horse ^o, 2, had been 
bitten in the eyelid and had the same torn by the horse with the suspi- 
cious symptoms, which I had seen before, and which I will call horse No. 
1. In examining the wound, which probably had been made during the 
night, I found the borders very much swelled, and the wound and the 
conjunctiva of the eye in a condition which strengthened my suspicions 
of horse No. 1 being affected with glanders. Still, by means of a few 
stitches, I united the margins of the wound as well as circumstances 
permitted. After I had performed the operation I examined the horse 
as to his general health, but especially as to symptoms of glanders. 
With the exception of some feverish acceleration of the pulse and the 
very inflamed condition of the torn eyelid and the conjunctiva, no morbid 
symptoms could be found. The horse appeared to be in good health 
and free from any respiratory disorder. The next day I saw both horses, 
iNos. 2 and 1, on B.'s farm, a few miles from Dixon. Horse No. 2 had 
high fever ; the wound in the eyelid presented considerable sw^elling 
and had suppurated,* some of the stitches had been torn out; and a 
lump of grayish and glassy mucus had accumulated in the inner cor- 
ner or canthijs of the eye. These symptoms, though comparatively in- 
significant under other circumstances, convinced me still more that the 
torn eyelid would not heal and that horse No. 1 was affected with glan- 
ders, and had communicated the contagion to horse No. 2. In the con- 
dition of horse No. 1 no essential changes had taken place, except per- 
haps a slight increase in the discharges from the nose. About a week 
later horse No. 2 presented plain and unmistakable symptoms of glan- 
ders, consisting of lameness, swelling of the inguinal glands, copious 
discharges from the nose, swelling of the submaxillary glands, and 
diphtheritic ulceration on the septum. The condition of horse No. 1 was 
almost unchanged. Both horses were killed the next day. The post 
mortem examination of horse No. 1 revealed, besides the characteristic 
morbid changes in the lungs, indicative of pulmonal glanders of long 
standing, only a few small ulcers high up on the septum , while horse No. 
2 showed all the essential symptoms of fully-developed acute nasal glan- 
ders and of incipient farcy, but scarcely any morbid changes in the 
lungs. hether the inoculation with glanders-contagion effected by the 
biting and tearing of the eyelid constituted the first communication of 
the contagion to horse No. 2 by horse No. 1, or whether a previous in- 
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fectijOE had taken place (both horses had been worked together, and had 
been kept in the same stable a week or two before the eyelid was torn), 
I was unable to decide, but hold myself convinced that the direct intro- 
duction of a comparatively large quantity of the contagion into a fresh 
wound, and the immediate contact of the same wich the blood, consti- 
tuted the cause of the acute course, of the disease, inaugurated by the 
inflammation in the wound of the eyelid. There can be no doubt of the 
disease having bef3n communicated by horse No. 1 to horse No. 2, because 
subsequent inquiries elicited the fact that horse No. 1 had beconif- in- 
fected with glanders several months before he came into the possession 
of Mr. B., by another horst' to which rhe disease had been communicated 
by a condemned United States Army horse affected with glanders and 
sold by the government to a farmer, in whose possession he died. 

Anothei case, perhaps not less illustrative, occurred in the same year, 
also not far from Dixon, I was called upon to examine a mule which 
showed suspicious sy^mptoms, indicating the presence of glanders, but as 
no ulcers could be discovered in the nose a definite diagnosis could not be 
made. This, however, was the more necessary and desirable, a« the mule 
in question had come from another State (Indiana), and had been bought 
only a few days before. To get out of the difficulty and to force a decis- 
ion, I inoculated the mule with his own nasal discharges under the 
sternum behind the fore legs. In* a few days a nice farcy -ulcer had 
developed, the symi)toms of glanders prox)er, too, had made considerable 
progress, and the chronic course of the disease had been changed to an 
acute one. 

Wherever glanders presents itself as an acu te disease, either an uncom- 
monly large quantity of the contagion has been introduced at once and 
brought in direct contact with the blood, or a complication of some sort 
has been effected. 

The nature of glanders » — The hypothesis in regard to the nature of 
glanders, and the theories concerning the morbid changes and their 
relative importance, have differed very widely, and have recently under- 
gone great changes. Although modem investigations have proved 
beyond a reasonable doubt that all the old hypotheses are erroneous, 
some of them seem yet to have their adherents. 

At the end of the last and the beginning of this present century 
most veterinarians looked upon glanders as a blood disease. Bourgelat 
(1779), Kersting (1784), and Coleman (1839), supposed that glanders pro- 
ceeds from a morbid, corrupt, or defective composition of the blood and 
looked upon that as the immediate cause of the disease. 

Later veterinarians advanced different opinions. Dupuy (1849) called 
glanders an affection tuberculeuse^ considered it, together with strangles 
or distemper, grease-heal, &c., as a tuberculous disease, and denied, like 
most French veterinarians, the existence of a contagion. Marel (1825) 
looked upon glanders as the natural consequence of a chronic inflamma- 
tion of the nasal mucous membranes^ Dance and Cruveilhier connected 
glanders with an inflammation of the lymi^hatics. Loiset found throm- 
bosis in the lyTiiphatics of the mucous membrane of the nose, and after 
that a tendency prevailed to consider glanders as a j^ysemic disease. 
This new doctrine culminated in the hypothesis of Tessier, who denied 
the absori)tion of matter^ substituted a formation of matter (pus) in the 
blood, and pronounced glanders as one of many diseases in which a ten- 
dency to produce matter is primarily existing in the blood. Finally 
clinical observations were made in France which removed (?) every 
doubt as to the pysemic nature of glanders. Eenault {Becueil de med. 
%6t&r.^ 1835, p. 396) published observations, according to which glanders 
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proceeded from a fistule on the withers, from bruising of the upper eye- 
lid, and from a fistule of the spermatic cord. Dupuy {Bulletin de 
VAeadMe de mM.^ 1836, p. 481) observed that glanders proceeded from a 
seton on the shoulder. Eiss {Eecueil de med. veter.^ 1837, p. 602) observed 
several cases of glanders which were caused by severe contusions of the 
nose. Eey observed that glanders made its appearance after a fracture 
of the nasal and maxillary bones. Afterwards Renault and Bouley 
{Eecueil de med. vSter., 1840, p. 257) endeavored to corroborate or to affirm 
these observations by direct experiments. They injected matter into the 
veins of horses, and claimed to have produced glanders-ulcers in the 
nose of a horse by such an injection of innocent matter. Eey {Recueil 
de med. vSter., 1867, p. 417) looks upon the experiment of Eenault and 
Bouley as a singular case, but Professor Hering in Stuttgart (Bepertoriumj 
1868, p. 36) does not find it singular at aU, and says that he made the 
same experiments a long time ago, and had succeeded in producing in 
some cases glanders, in other cases suppuration (in the lungs), and in 
others no result whatever. Such statements are, to say the least, exceed- 
ingly queer, particularly if made by such a learned and experienced 
man and otnerwise so reliable an authority as Professor Hering, because 
such observations are, and must bei, based upon a mistake either one 
way or another. There are three possibilities : Either the matter injected 
into the veins must have been taken*fi*om a horse affected with glanders 
or farcy, the animals experimented on must have been previously 
infected with the disease, or exposed in some way to the contagion, or 
the disease produced was no glanders at all. A previous iofection must 
be considered as the most probable solution, because, the horses sub- 
jected to such experiments are usually old or condemned animals bought 
for anatomical purposes at from two to four doUars a head. A great 
many experiments with injections of matter (pus) into the veins of 
horses — ^probably the most that ever have been undertaken — ^have been 
made at about the same time, but independently and at different places, 
by Professor Guenther in Hanover {Nehel u, Vix Zeitschrip, 2. B.) and 
Professor Spinola in Berlin ( Ueher das Vorlcommen der Eiterknoten in den 
Lwngen, 1839). The same were afterwards repeated at various times by 
Professor Gerlach, the late director of the Eoyal Veterinary School in 
Berlin, who died in 1877. Neither of these three very reliable investi- 
gators nor anybody else, except Bouley ajad Hering, has ever succeeded 
in producing (?) glanders in a horse by an injection of innocent matter 
(pus) iato the veins. 

All those hypotheses and theories, notwithstanding some of them 
were only short-lived, contributed a great deal in creating the confu- 
sion in regard to the contagiousness or non-contagiousness of glanders 
{la morve)j which, until recently, has been prevailing among the French 
veterinarians. Bouley separated acute glanders and chronic glanders as 
two distinct or entirely different diseases, and considered chronic gland- 
ers as non-contagious, and acute glanders and farcy as contagious and 
pyaemic diseases. Godine {Elemens W Hygiene vU&rinaire^ suivis de re- 
cherches sur la morve. etCy 1815), went still further, and denied the con- 
tagiousness of glanders altogether. Bouley, however, finally admitted 
ti\at contagious acute glanders might, under certain circumstances, be 
developed ftom non-contagious chronic glanders. These fallacious doc- 
trines of the professors of the ALfort veterinary school, not only caused 
great confusion in regard to diagnosis (glanders not being considered as 
a disease sui generis^ was frequently confounded with other diseases), 
but also great losses, amounting to millions of dollars, to the people of 
France, by preventing a strict condemnation of glandered horses, and 
allowing thereby an unlimited spreading of the disease. 
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The veterinarians of Belgium^ too, became infected with the French or 
rather Alfort confusion, otherwise they never would have stated in their 
official reports {Bulletin du conseil superieur Wagriculture du royaume de 
Belgique Armey 1858, Bruxelles, 1860), that of 810 glandered horses, 136 
had been cured. The veterinary school of Lyons, France, has always 
--kept aloof from the errors of the Alfort institution in regard to glanders, 
and has never denied the contagiousness of that disease. 

The German veterinarians, though differing at times considerably ia 
opinion as to the nature of glanders, have never doubted its contagious- 
ness ; and German governments have always been very strict id takiag 
the most effective measures against the spreading of that terrible enemy , 
of the equine race by requiring a prompt destruction of every horse re- 
ported by a veterinary surgeon as being affected with the disease. As 
a consequence, glanders has become a rare disease iu Germany, and 
the annual losses are very iosigniflcant. 

Most of the older German veterinarians looked upon glanders as a 
dyscratio disease. Some beheved they had found the immediate cause 
iu a qualitative change of the animal albumen ; others, in a morbid in- 
crease of fibriu. As to the morbid changes, some thought they had dis- 
covered something characteristic iu a stagnation of lymph ia the lym- 
phatics, others iu a formation of tubercles, and still others considered 
glanders as a product of scrofidosis. A few went even so far as to hold 
glanders to be identical with tuberculosis and scrofidosis. The tuber- 
culosis doctrine originated in France, and gained a good many adherents 
willing to look upon glanders as an equine tuberculosis. The scrofti- 
losis doctrine was based upon the erroneous supposition that glanders 
proceeds or develops from strangles or distemper, and that the latter 
is a scrofulous disease. Erdt (in his Rotzdyscrasie und ihre verwand- 
ten KranJcheiten) declared glanders^ as recently as 1863, to be a dyscratic 
disease, and discriminated a scroftdosis, blennorrhoeic, septicamic. 
carcinomatous, syphylitic, and other forms of glanders, but considered 
scrofulosis glanders as the generic form. Professor Gerlach, in his 
valuable treatise from which several of the notes just given have been 
taken, refntes the theories of Erdt by the following statement, for the 
correctness of which I can vouch from my own knowledge of the facts: , 

The breed of the milk-white (white-bom) horses of the royal stables of the late 
Kings of Hanover was kept pure by continuous m-and-in breeding. As a consequence 
more than half of the number of colts bom perished every year of scrofulous diseases. 
At the post-mortem examinations the mesenterial glands presented every stage of scrof- 
ulosis from simple swelhng to a cheesy degeneration. Still, never a case of gland- 
ers occurred, neither among the colts nor among the grown horses. This proves that 
scrofulosis really makes its appearance in colts in exactly the same form as in chil- 
dren, and it is therefore not justifiable to attribute an entirely difierent disease ot 
horses to scrofulosis. 

For our present better knowledge of the nature and the morbid anatomy 
of glanders we are indebted especially to the thorough, unbiased, and sci- 
entific researches and investigations of Professors Yirohow {Hand- 
buck der speciellen Pathologie^ Bd. 2, and Die Icranlcliaften Geschwuelstej 
Bd. 2) ; Leisering {Bericht ueher das Veterinairicesen im Koenigreich 
Sacliseuj 1862 und 1867) ; Ravitsch (VircJiow^s ArcMv, Bd. 23)5 Koloff, 
(Magazin von Ourlt und Rertwig Bd. 30), and Gerlach {Jalireshericht der 
Koenigl, Thiercirzneischule zu Rannover^ 1868). 

THE MORBID PROCESS. 



Glanders commences as a neoplastic process — new morbid formations 
(glanders-cells) are produced. The mucous membrane of the respira- 
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tory' passage, the lungs, the subcutaneous tissue and the cutis, and, oc- 
casionally, some of the connective tissues of other parts of die body^ 
constitute the primaTy seat of the morbid changes. The lymphatic 
vessels and glands become secondarily affected. The neoiilastic pro- 
cess, however, does not in every case of glanders occur in all those tis- 
sues named; its seat in a certain tissue determines the form of the dis- 
ease. In common or nasal glanders the morbid changes have their 
main seat in the mucous membrane of the nasal cavities, and of the 
maxillary sinuses } in pulmonal glanders the same make their appear- 
ance principally in the lungs 5 and in farcy the neoplastic process is 
taking place either in the subcutaneous connective tissue (common farcy), 
or in the cutis itself (skin-farcy). In other tissues, morbid changes, as 
a general rule, occur only if glanders has become complicated with 
another disease — an inflammatory r»rocess, for instance. The products 
of the neoplastic process consist Ol round cells, and of .spindle-shax^ed 
cells. The latter, usually, undergo further changes ; some of them de- 
velop to round cells, and others serve as the elements of excessive or 
morbid growths of connective tissue, which, however, do not present 
anything characteristic, and must be considered as subordinate products 
of the neoplastic process. The round cells are in shape and form simi- 
lar to granulation-ceils and matter-corpuscles, but vary m size fi^om that 
of the latter to two, three, four, five, and in some cases even ten times 
as large. The youngest round-cells, or those latest produced, present 
rather ilelicate outlines, and are the smallest; the oldest ones, which 
are distinguished by their granulated contents and their dark color, are 
the largest, and sometimes very large. All have large nuclei, which 
grow in the same proportion as the cells, and present in the older ones 
a dark, granulated appearance. (Fig. I, Ino. 4, and Fig. Ill, ^o. 6.) 

The formation of these cells constitutes the real formation of aU the 
morbid changes in glanders, and may, therefore, be considered as some- 
thing characteristic of the disease, and the cells themselves are' appro- 
priately designated as glander-cells. These glander-cells have two dif- 
ferent sources; they proceed from connective-tissue corpuscles, and also 
from epithelium-cells. 

1. Development of glanders-cells from connective-tissue corpuscles. — The 
latter become proliferous and swell; the nucleus of each ceU or corpus- 
cle grows larger; a second and a third nucleus are produced within the 
walls of the cell, but not by a division of the first one. The other con- 
tents of the cell gradually granulate,' the appendages or extensions drop 
off; finally the whole body of the cell decays. The nuclei become free ; 
the nucleus -envelope or membrane expands, and becomes distinct from 
the interior, and the metamorphosis of a nucleus into a nucleated cell is 
thus completed. Such a new cell presents at first a very delicate con- 
tour and a large and bright nucleus, but,, under favorable ciicumstances, 
will soon become firmer and grow larger. Under unfavorable conditions 
no further development Avill take place. (Fig. I, i^'os. 1 and 4.) 

2, Development of glanders-cells from epitlielium-cells. — process of 
proliferation makes its appearance in the tesselated and cylindrical 
epithelium-cells, is plainest, however, in the latter. At first the oval 
nucleus increases in size ; then a second, and finally a third nucleus are 
formed at a little distance from the upper obtuse end of the first, which 
is not divided. The formation and growth of these nuclei cause the 
cylindrical ceU to increase in size, or to swell, and to change its original 
shape till it i^ transformed to a mere bag filled with nuclei and small 
round cells. Finally the bag or the old cell-membrane decays and 
breaksj and the nuclei and young ceUs are liberated. (Fig. Ill, l^m. 1 
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and 4.) Such a production or development of glanders-cells just de- 
scribed can take place in young or undeveloped and incipient epithe- 
lium-cells, because round giant-cells filled ^Yith nuclei aijd small round 
cells are formed frequently in the deeper or youngest strata of the epi- 
theUum. (Fig. Ill, 5.) 

Wherever such a neoplastic growth is making its appearance the pro- 
ceiss is always essentially the same. The original nuclei of the primary 
epithelium-celLs and connective tissue-corpuscles increase in size, and 
new nuclei are formed within the external membrane, or envelope, of 
the primary cells. These nuclei are transformed into small round cells, 
which are liberated by the decay of the old mother or brood-cells, and 
constitute what is called daughter-cells, and grow larger. This growth 
and' development constitutes a characteristic peculiarity of the large 
round glanders-cells, which distinguishes the same from otherwise simi- 
lar granulation-ceEs, matter-corpuscles, and tubercle-cells, because the 
latter, during their whole existence, remain unchanged at their first 
stages of development. Although young glanders-cells are smallj and 
large ones old, the difference in size does not depend exclusively upon 
* the age of the cells. Other growth-promoting and growth-retarding in- 
fluences must be existing, because some cells grow faster than others, 
and some do not seem to gro w at all. Under certain circumstances only 
small cells can be found, which are not different from common mattei 
corpuscles, and in other cases a great many large ones, sometimes of an 
extraordinary size, present themselves. If the morbid procesi^is a vio- 
lent or a very rapid one, the glanders-cellB are always small 5 rapid 
development and a fluid interceUular substance constitute the agencies 
which deprive the cells of their ability to grow, or cause them to remain 
small, and of a somewhat uniform size. Consequently, in all those cases 
in which the morbid process of glanders is blended from the beginning 
with more or less inflammation and exudation, the gl anders-ceUs will be 
small and numerous 5 and as the imflammatory exudations destroy and 
dissolve the intercellular substance, the latter and the exudations them- 
selves will constitute a fluid in which the glanders-cells are kept sus- 
pended. The glanders-matter thus formed does not present, under the 
microscope, any characteristic differences from any other matter or pus. 
A production of glanders-matter and of numerous small glanders-cells 
is common if the neoplastic process has its seat in the subcutaneous and 
intermuscular connective tissues consequent in farcy. In all those cases, 
however, in which glanders presents itself as a chronic disease, free from 
any complications with inflammatory processes, &c., whatever, in which 
the formation of the glanders-ceUs is a ^p-adual and slow one, and in 
which the intercellular substance is not destroyed and dissolved, the 
glanders-cells wiU grow to a certain size, and young cells with delicate 
contours and large, bright nuclei, older and larger ones, and very largo 
ones with dark-colored nuclei and granulated contents, will present th em- 
selves. 

The vitality of the neoplastic products ot glanders is limited, but dif- 
fers considerably according to circumstances. The small, rapidly pro- 
duced, and therefore numerous, cells, suspended in a dissolved intercel- 
lular tissue and exudations, are similar in every respect to matter- 
corpuscles ; the same not only do not grow, but shrink and decay very, 
soon. If the intercellular substance does not decay, but retains its 
original connective properties, the glanders-cells not only grow larger, 
but also a great deal older, than matter-corpuscles or tubercle-cells. This 
vitality will be the greater the larger the spac^ or the greater the amount 
of the connective intercellular substance between the single cells. Their 



460 REPORT OF . THE COMMISSIONER OF AGRICULTURE. 



age, however, probably never exceeds a year or several months, not- 
withstanding that some glanders-nodules, tubercles, and tumors may 
exist, apparently unchanged, a much longer time, because the constitu- 
ents of the latter, the glanders-cells, change. Old ones decay, and new 
ones take their place even if the whole tubercle or tumor remains essen- 
tially as it is. It is to be supposed that such a change is taking t)lace, 
because every old glanders-tubercle or tumor contains always old atid 
new cells in different stages of development. 

The retrogressive metamorphosis may be called a fatty necrobiosis. 
At first small granules (fat granules) make their appearance in the 
nuclei; the latter swell or increase in size, and grow darker; gran- 
ules appear also within the ceUs, but outside of the nuclei ; finally the 
envelopes or external membranes of the cells decay and fall to pieces, 
and a granulated detritus is left behind. Therefore, after a regressive 
metamorphosis has set in^ the glanders-nodules or tubercles and tu- 
mors are found to contam a granulated detritus, smaU and large 
granulated cells, and free granulated nuclei, if examined under the 
microscope. The glanders-ceUs may thus perish or be destroyed 
without any simultaneous decay of the iuterceUular substance. In 
such a case the farther changes which are going on in the tissues, in 
which the glanders-ceUs are imbedded, dififer according to circum- 
stances. If the glanders-ceUs are but rew, and rather far apart, the 
granulated detritus is removed by absorption, and the morbid process 
comes to a termination by local healing. In other cases new glanders- 
ceUs are produced, and take the place of the old ones, and the morbid 
growth (tubercle or tumor) continues to exist. K the decaying glan- 
ders-ceUs are numerous and lodged close together, the retrogressive 
metamorphosis is usually attended with a morbid or excessive growth 
or production of intercellular connective tissue; and the absorption of 
the detritus in such a case is attended with, and makes room for, a some- 
what extensive production of new fibrous (scar) tissue; linear and some- 
what prominent, white stripes, usually uniting in a common center, cor- 
responding to the center of the former neoplastic process, make their 
appearance and constitute a star-shaped, whitish scar or cicatrix. In 
chronic glanders such cicatrices occur very often in the mucous mem- 
brane of the septum ; the hard, fibroid, and caUous swellings, which 
are sometimes found in the mucous membrane of the nose, and the 
fibroid tumors which occur in the lungs, and which are easily distin- 
guished from the more pulpy glanders-nodules and tumors, are pro- 
duced in the same way. 

Frequently, however, that is, in all such tubercles and tumors in 
which the glanders-cells are numerous and separated only by very little 
intercellular tissue, the decay or retrogressive metamorphosis of the 
glanders-ceUs involves and causei^ a simultaneous decay and destruction 
of the intercellular substance, and of the tissue in which the morbid 
products are imbedded. The continuity is destroyed, and an abscess is 
formed. The decay usually, though not necessarily, begins in the cen- 
ter of the nidus of cells, and it seems that certain external influences 
are able to change or to accelerate the whole process. So, for instance, 
a general decay, or a formation of ulcers or abscesses, does not usually 
take place in the mucous membrane of the maxillary cavities, but almost 
invariably, or, at any rate, a great deal earlier in such parts of the nasal 
mucous membrane, which are exposed to the current of air passing 
through the nose at each breath. The irritation caused by the passage 
of air probably constitutes the cause of the more frequent occurrence of 
glanders-ulcers in the mucous membrane of the septum than in any 
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other pai-t of the nasal mucous membrane. If glanders has become 
complicated with inflammation, the whole process, as has already been 
mentioned, is entirely different. In farcy, too, in which the morbid 
changes have their seat iu the loose subcutaneous connective tissue, the 
abscesses are formed in a somewhat different way. 

The infectiousness of the neoplastic products of glanders constitutes 
a specific and pathognomonic attribute of the same, which excludes 
identification ^v^^h any other otherwise similar neoplastic or morbid 
products. The same specific agency, or the same virus, which is iustru- 
mental iti communicating the disease from one animal to another, consti- 
tutes also the cause which spreads the morbid process within the organ- 
ism of the afiected animal. The efficiency does not seem to be dependent 
upon any particular shape or form of the morbid products, but to be 
inherent in the material, because not only the live glanders-ceUs, but 
also the dead or decayed ones, the granulated and cheesy detritus, and 
the watery transudations are infectious. The immediate changes pro- 
duced by a local infection within the tissue, or the creeping of the morbid 
process from cell to ceU, can be seen only under the microscope. If the 
glanders-process is not complicated, that is, if no other disease is exist- 
ing, the spreading of the morbid process, or the progress of the local 
infection, is a very-slow one, but is accelerated or becomes rapid if a com- 
plication sets in. The morbid process, however, spreads not only by 
means of a direct infection from cell to cell, but also by means of the 
lymphatics, which absorb infectious elements and deposit the same in 
the nearest lyinphatic glands. That this is the case becomes evident if 
an animal is inoculated with glanders-virus. The lymphatics proceed- 
ing from the inoculation wound soon commence to swell like strands or 
chords, and undergo not seldom ulcerous decay. The lymphatic glands, 
too, commence to swell to solid and painfnl tumors which afterwards 
become harder and firmer, but less painful. A morljid production of 
connective tissue causes the firmness of the swelling, and usually ren- 
ders such a diseased gland impervious to a further passage of the con- 
tents (lymph and infectious glanders elements) of the lymphatics, and 
prevents, therefore, a further spreading of the infection. If, however, 
a lymphatic gland, thus degenerated, becomes finally itself a seat of the 
neoplastic glanders process, or of the production of glanders-cells, the 
lymphatics which pass from that gland to another one wOl also absorb 
infectious material, and cause thereby a further spreading of the infec- 
tion and of the morbid process. In nasal glanders, a swelling of the 
submaxillary lymphatic glands (which receive directly through the 
lymphatic vessels the lymph from the seat of the morbid process), un- 
attended with any affection whatever of the lymphatics beyond them, is 
a very frequent occurrence. Hence the spreading of the morbid process 
by means of the lymphatics is also usually a slow one in chronic gland- 
ers; several months may elapse before a new source of infection is 
formed. The spreading, however, will be a comparatively rapid one in 
all cases of glanders in which a comi)Kcation with another destructive 
or acute disease, as an inflammatory process, has taken place. The 
morbid process is also apt to spread more rapidly through the lymphat- 
ics in common farcy, in which loose connective tissue constitutes the 
seat of the disease. The morbid process of glanders, therefore, is in- 
fectious ; a spreading of the same is not only effected within the tissue 
by a propagation of the glanders-cells, but also by means of the lym- 
phatics which absorb the virus and carry the same to the nearest 
lymphatic glands, where the progress of the morbid process stops, if 
th© latter are degenerated by an excessive production of connective 
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tissue, but proceeds further if those glands become the seat of a 
neoplastic production of glanders- cells, as is usually the case in farcy, 
and always if glanders is complicated with inflammation. It is evident 
that by such a spreading of the virus and absorption of deleterious 
glanders-matter some infectious elements, whatever their nature may 
be, will finally pass into the blood, and cause in that way a general dis- 
order, or a general dyscratic condition usually called ' ^ glanders-dyscrasy." 
That virus or infectious elements pass over into the blood, and pervade 
the whole animal organism, becomes apparent by the fact that the blood 
and the various animal secretions, the sweat for instance, iwssess con-^ 
tagious properties akeady at an early stage of the disease, or before the 
morbid process has spread much beyond its original seat, and are able 
to communicate the glanders firom one animal to another. It may ap- 
pear to be somewhat strange that the early infectiousness of the blood 
and of the various secretions does not effect a general outbreak of the 
glanders-process in every suitable part (mucous membranes and con- 
nective tissues) of the animal body, and that, notwithstandiug the facility 

. with which the glanders-contagion communicates the disease from one 
animal to another, the morbid process remams usually for a long time 
confined to certain parts of the organism. It is, however, not any more 
surprising than a healing, or a cessation of the morbid process, of other 
equally contagious diseases — pleuro-pneumonia of cattle for instance — 
while the organism is yet replete with the contagion, which, in very ' 
smaU quantities, is able to communicate the morbid process to other 
animals. The truth is, our knowledge concerning the true nature of the 
contagious principle of the various contagious diseases is yet too lim- 
ited. If the theories of Hallier and others, based upon the discovery 
of micrococci, &c., in the blood and in the secretions of animals affected 

, with contagious diseases should prove to be correct 5 if, in other words, 
those micrococci~in glanders Malleomyces equestris, \B^, — do constitute 
the iufectious elements, and the real, immediate cause of the morbid 
changes, aU those strange phenomena may yet find a satisfactory ex- 
planation. If, however, those micrococci should not constitute the con- 
tagion, and should not be the cause of the morbid process, but the 
product of the same, or if their presence should prove to be a merely 
accidental one, it wiU be difficult to reconcile those facts. Professor 
Geilach, who discards those theories as unfounded, hints at an ex- 
haustion of predisposition as affording a possible explanation. 

The ANATOmCAL changes. — The morbid products of the glanders- 
process make their appearance usually in more or less distinctly hmited 
nests, or in shape of nodules or tubercles and tumors, which vary con- 
siderably ill size. Some of them are as small as the size of a piu's head, 
and are called miliary tubercles;' others are larger, of the size of a pea; 
and stiQ others are quite large, and constitute tumors or glanders-ex- 
crescences. Practically, therefore, a discrimination between glanders- 
tubercles or small nests of glahders-ceUs, and tumors or lexge ones, 
is admissible. The former, however, must not be looked upon as 
identical with genuine tubercles as occurring in tuberculosis. A 
glanders-tubercle is a different thing altogether, only the name has 
become too convenient to be abolished. Glanders-tubercles occur — 1, 
in the substance and in the subserous tissue of the lungs; 2, in the 
mucous membrane of the nasal cavities and of the maxillary sinuses, 
but especially in the mucous membrane of the septum; 3, in the swelled 
and iudurated siibmaxiUary glands; and, 4, in the cutis. Some au 
thors have considered the presence of smaU miliary tubercles in the 
lungs as the criterion of the presence of glanders, but others bav© 
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found that glanders xnay exist and still no tubercles may be found in 
the lungs. Professor Eoejl, in Vienna^ found miliary tubercles in only 
about 66 per cent, of all cases that came under his observation, and Pro- 
fessor Leisering, in Dresden, and Professor Gerlach, in Berlin, searched 
for them frequently in vain. Glanders-tubercles make their appearance 
in the lungs only if the morbid process, which has its principal seat 
usually — I would like to say, normally — in the mucous membrane of the 
nose, extends to the longs ; or if original nasal glanders has become 
complicated with pulmonal glanders, which, in the course of time, is a 
common occurrence. In tho:je cases in which such a complication is ex- 
isting from the beginning, or in which pulmonal glanders constitutes 
the primary disease and nasal glanders the complication, mihary tuber- 
cles are found in the lungs frequently within a short time after an in- 
fection has taken place, sometimes within fr^om one to three weeks. The 
same are imbedded in the healthy pulmonal tissue, are surrounded by a 
court of turgid blood-vessels (Fig. YII, ISTo. 1), have each a small blood- 
vessel of their own, are at first grayish-white and rather soft, consist of 
more or less uniform and rather small round cells, with nuclei, con- 
nected with each other by a delicate interceilulary tissue, and become, 
when older, enveloped by a fine tissue of connective fibers. The court of 
turgid or congested vessels around the tubercles disappears after some 
time, the blood-vessel which enters the tubercle becomes obhterated, and 
the substance of the latter, receiving no more nutriment, undergoes decay. 
A necrobiotic process commences, the round cells shrink, the interceilu- 
lary substance decays, and the interior of the tubercle is changed to a 
cheesy substance, in which finally Ume-salts are deposited. The whole 
process is the same as that which is taking place in a true tubercle in 
tuberculosis, therefore every difference disappears after the retrogressive 
process has set in. Hence,^ glanders-tubercles have frequently been iden- 
tified with veritable or tuberculosis tubercles, and glanders itself has, at 
times, been looked upon as a tuberculosis of horses, which assumes pe- 
culiar forms, different from tuberculosis of other animals^ but as real, 
common tuberculosis occurs in horses as an independent disease, the 
same as in other animals, as the cells of a glanders-tubercle are usually 
somewhat larger than those of a genuine (tuberculosis) tubercle, and as, 
finally, each glanders-tubercle possesses a full interceilulary substance, 
and has a blood-vessel of its own, either of which is wanting in the veri- 
table (tuberculosis) tubercle, there can be ho doubt as to glanders and 
tuberculosis of horses being entii^ely diflerent diseases. Besides that, 
in tuberculosis of horses, the single tubercles are usually a great deal 
larger than the miliary tubercles of glanders, and only the smallest ones 
(those of the size of a pea) present some similarity to the larger glanders- 
tubercles. The retrogressive process does not present anything charac- 
teristic. 

In the mucous membrane of the nose the glanders-tubercles or nodules 
are always plainest on the septum (Fig. lY, l^os, 1 and 2). They, too, 
vary in size from that of a pin's head to that of a pea, and project but 
httle over the surface of the membrane, and are therefore sometimes 
scarcely visible. At a post mortem examination, however, the same can 
be seen and felt more plainly, because then the mucous membrane is less 
succulent and swelled. Either singly or in groups they are imbedded in 
the mticous membrane, usually in the upper layer, and are distinguished 
from the reddened membrane by theii' gray, grayish-white, or grayish- 
yellow color. Sometimes these tubercles, or glanders-nodules, are situ- 
ated deeper, in the middle or lower layer of the mucosa, and therefore 
less distinctly circiqnscribed, and iadicated only by a slight elevation 
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above the surface of the meml^rane, but not by any distinct color. Ob 
a cut, however, the same can be seen very .plainly (Fig. Y, a and h). 
The substance of the glanders-nodules in the nose is more or less soft, 
and consists of round cells, free nuclei, spindle-shaped cells, and a fine 
connective intercellular substance* The spindle-shaped cells are lodged 
mostly side by side ; some of them, the younger ones, are rather thin, 
and others are swelled in the middle, and are ripe and near breaking. 
The nodules or glanders-tubercles present usually a gray-yellowish color, 
if composed principally of round cells, and their color is somewhat in- 
distinct if spindle-shaped cells constitute the prevailing element. The 
retrogressive metamorphosis consists in a decaying to a fatty or cheesy 
substance. A real shrinking and exsiccation and a deposit of lime-salts 
do not occur. Glanders nodules or tubercles in the cutis are a compar- 
atively rare occurrence in horses, but are observed very often in human 
beings affected with glanders. As the skin of horses is coated with hair, 
only the larger tubercles or nodules will be noticed; the very small ones 
usually escape observation till the regressive process has been completed, 
and has changed them to small lenticular ulcers. Otherwise the morbid 
changes are the same as in the mucous membrane. 

Miliary tubercles, finally, can also frequently be found imbedded ia the 
morbidly increased connective tissue of the indurated submaxillary and 
other lymphatic glands. On a cut the same can often be pressed out 
of the surrounding tissue as smaU knots or nodules. An exsiccation 
is .a frequent occurrence, but a deposit of lime-salts has not yet been 
observed. 

Glanders-tumors, or very large nests of glanders-cells, can be found 
fully developed only in the lungs, but are even there not as frequent as 
the tubercles. They have their seat usually immediately beneath the 
pulmonal pleura, especially toward the lower sharp bordei* of the lungs. 
In some cases, however, the same are also found imbedded in the pul- 
monal tissue, and are then not seldom numerous. The tumors, or gland- 
ers growths, are either distinctly limited, and varying in size from that 
of a cherry to that of an apple, or the same are more or less difiiise. 
The large tumors seem to be composed of two or more sm aller ones which 
have increased ia size till they have come in contact with each other 
and have united. The iutermediate pulmonal tissue iu such a case has 
disappeared. Large tumors thus produced are frequently of ar» irregu- 
lar shape. The pulmonal tissue surrounding the gray or grayish-yel- 
low tumors is at first hyperaemic, and the outlines of the latter are more 
or less indistinct, but afterwards the same become more defined. On a 
cut these tumors present an appearance somewhat similar to bacon. In 
some cases the same are more or less firm and sohd. Like a fibroid growth, 
and in others of the consistency of a sarcoma. (Fig. YII, ^o, 2, pre- 
sents the grayish-yellow cut-surface of a glanders-tumor in natural size, 
for the most part distinctly limited from the hypersemic pulmonal tissue, 
but at one end yet encroaching upon the latter, and not yet presenting 
a distinct demarcation. Fig. VI, l^o. 3, is a smaller glanders-tumor in 
natural size, presenting yet visible, small, round, primary nodules and 
some remnants of pulmonal tissue, indicating plainly that the growth 
takes place, not from one but from several centers, and is not effected 
by peripheric apposition.) Under the microscope the constituents are 
found to be essentially the same as those of the smaller nodules or tu- 
bercles. The round ceUs, however, vary much more in size. Some are 
very large and distinguished by their dark and granulated nuclei, 
ifumerous epithelial mother-ceUs, containing nuclei and incipient cells, 
spindle-shaped cells in different stages of development, some, maybe, 
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very much swelled or just breaking, and others decayed and discharg- 
ing their granulated contents and large nuclei, and a connective inter- 
cellular substance which gives the whole tumor its continuity and a cer- 
tain degree of solidity, constitute the principal components. The softer 
glanders-tumors, similar in consistency to a sarcoma, are composed 
mainly of round cells, while the firmer or more solid ones consist prin- 
cipally of sptiidle-shaped cells, and contain comparatively few round 
cells imbedded in the intercellular substance, which latter is here and 
there fibrous and solid, and thereby the cause of the greater firmness. 
The presence of both kinds of cells, spindle-shaped and large, round 
ones, proves ttiat connective-tissue corpuscles, as well as epithelium ele- 
ments, contribute to the formation of pulmonal glanders-tumors. The 
retrogressive metamorphosis proceeds, according to the observations of 
Gerlach, in two different ways. Sometimes all components of the glanders- 
tumor, the intercellular substance as well as the glanders-cells, undergo a 
process of decay which proceeds either from one center — ^if the tumor is a 
simple one — or from several centers simultaneously, if the tumor is a compli- 
cated one. In the f o rmer case the whole tumor is changed to one cavity with 
cheesy contents, but in the latter two or more larger or smaller cavities, 
corresponding to the number of the original tubercles or tumors, are 
produced. The contents of the same present also a cheesy appearance. 
Sometimes, however, the whole process is different. The round-cells 
decay and are absorbed, and an excessive growth or production of con- 
nective tissue is taking place. The tumor becomes harder and firmer, 
and assumes finally the characteristics of a fibroid growth, which con- 
tains interspersed in its tissue a few round-cells, and may not undergo 
any further clianges for a long time. Such fibroid tumors correspond 
to the fibroid cicatrices which occur frequently in the mucous membrane 
of the septum, and are found not seldom if the morbid process has been 
a very slow or chronic one. If glanders is acute or complicated with 
other morbid processes which accelerate its progress, such hard and 
firm fibroid tumors or cicatrices are never formed. On the contrary, 
the glanders-tomors decay rapidly, often before the same have had time 
to assume definite shape and form. 

Glanders-ulcers or abscesses are produced if the intercellular sub- 
stance of the tubercles undergoes dissolution. Dissolved intercellular 
substance and decayed and decaying glanders-ceUs constitute the matter. 
The process is about as follows : 

Farcy-ulcers in the 'mhcntanieom connective tissue, — The development 
or the growth of a farcy-tumor is always attended with some local in- 
flammation in the surrounding tissues. A violent proliferation begins 
in the center of the tumor, and numerous smaU round-cells which can 
scarcely be discriminated from matter-corpuscles are produced. The 
inflammatory process* furnishes a sufficient quantity of exudation to 
loosen and to envelope the round-cells almost immediately after the 
same have been produced. Some white blood-corpuscles may become 
intermixed, but the same must be regarded as strangers, because a very 
large majority of the cells suspended in the fluid exudation are the pro- 
duct of the proliferous process. So it may happen that a farcy boil or 
tumor shows fluctuation, and contains matter within a few days, or is 
changed to an abscess much sooner than a common boil. The matter 
of a farcy-ulcer does not exhibit any distinctive difference from other 
pus except in so far as it possesses infectious qualities. Almost as soon 
as a farcy -boil has been changed to an abscess, or contains matter, the 
nearest subcutaneous lymphatics commence to sweU to plainly visible 
chords or strands, and in their course not seldom new boils are formed, 
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wMcli also undergo the same metamorphosis as the first one. Hence 
it happens very frequently that farcy boils and ulcers make their ap- 
pearance in rows somewhat resembling strings of beads, which consti- 
tutes one of the characteristics of the disease. A little later the nearest 
lymphatic glands, too, commence to swell and to be changed to hard 
and more or less i)ainful farcy-buboes. The circulation or the current of 
lymph in the lymi)hatics of such a swelled gland or glands becomes 
interrupted, and in consequence cedematous swellings make their ap- 
pearance in the parts in which such an interrux^tion has been effected, 
usually in a leg. The swelling of the lymphatics and of the lymphatic 
glands, the lymphatic abscesses, and the api)earance of oedemata have 
led to mistakes ; an inflammation of the lymphatics has been supposed 
to constitute the i)rimary and the production of farcy-ulcers a second- 
ary morbid process. Sometimes, it is true, it is rather difficult to find 
the primary boils or ulcers from which the morbid process has spread. 
The comi)aratively rapid dissemination of the glanders-virus through 
the lymphatics in the loose subcutaneous connective tissue explauis why 
farcy usually spreads sooner over the whole body, and becomes fatal 
in much less time than either pulmonal or nasal glanders. 

The products of the glanders-process, however, do not always i^resent 
themselves as distinctly limited growths in form of nodules, tubercles, 
tumors, and boils. The morbid products in certaiu cases, especially in 
such in which an inflammatory exudation is taking place in the same 
parts iu which the glanders-process has its seat, become dilfuse, and the 
glanders-cells almost as soon as produced are carried off by the exuda- 
tion. Gerlach discriminates two forms of diffuse glanders, viz., glan- 
ders-catarrh and diffuse production of glanders-cells in the mucous 
membranes. 

1. Olanders-catarrh, — If the glanders-process makes its appearance in 
a mucous membrane, the first morbid changes and symptoms are always 
those of glanders, blended with a catarrhal affection. Consequently the 
first stage of nasal glanders may apx)ropriately be called a glanders- 
catarrh," and may under lavorable circumstances exist almost unchanged 
for a long time without being attended by ajiy other characteristic symp- 
toms except perhaps some swelhng of the submaxillary lymphatic glands 
(so-called nasal gleet). Afterward, in a more advanced stage of the dis- 
ease, more characteristic morbid changes make their appearance, l3ut the 
catarrhal discharge from the nose remains. In glanders-catarrh the se- 
cretions of the nasal mucous membrane differ only in so far from those 
observed in a common catarrh as they iiresent frequently a greenish or 
green-yellowish color, and contain very soon epithelium-scales and small, 
round glanders-cells similar to matter-corpuscles. AYith the appearance 
of the epithelium debris, however, the some vf hat characteristic greenish 
color usually disappears. The glanders-ceUs have their source in the 
epithelium-producing layer of the mucosa, and develop from epithehum- 
cells, but are carried off' or washed away by the fluid exudations. Still 
the discharge itself, although containing glanders-cells, offers no charac- 
teristic of great diagnostic value except its infectiousness, which exists 
from the very beginning. The nlicroscope reveals no essential differ- 
ences, neither between the nasal discharges in glanders and in catarrh 
nor between farcy matter and common pus. 

2. Diffuse production of glanders-cells in the mucous memWane, — The 
glanders-cells are not produced in certain limited spots or nests, but in 
diffusion over large parts of the mucous membrane. The latter appears 
swelled and loosened in its tissue, and contaias larger or smaller num- 
bers of round glanders-cells of difi'erent size. Afterwards an ezuberaut 
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morbid growtii of connective tissue makes its appearance, wMcli causes 
the mucous membrane to become more or less tiiick and callous. K the 
glanders-process extends to the frontal and maxillary cavities^ the nat- 
urally fine mucous membrane, especially of the latter, is usually found 
coated with a muco-purulent secretion, and presents more or less uneven 
swelling and degeneration, caused by an exuberant neoplastic produc- 
tion of connective tissue elements. In the nasal cavity, but especially 
on the septum, the diffuse glanders-process penetrates not seldom tlie 
whole mucous membrane, and extends to the submucosa. Callous swell- 
ings are formed by an exuberant production of neoplastic elements of 
connectiv^e tissue, and within these swellings appear diffuse center-sta- 
tions, or Ficsts of round cells, which (latter) gradually undergo decay and 
are absorbed. Fibrous or scar-tissue, which afterwards shrinks or l^on- 
tracts to a scair or cicatrix;, takes their place. So it may happen that 
scars or cicatrices make their appearance without any ulcera;tion havijig 
preceded. Th(3se scars or cicatrices usually contain a center, from wliich 
several whitisl]! strands of fibrous tissue, produced by the same process, 
are radiating in dilierent directions. Still not every scar or* cicatrix 
found on the mucous membrane of the septum has been produced in the 
same way, without any preceding ulceration. Under favorable circum- 
stances a nealing even of a glanders-ulcer will now and then be effected, 
but in such a case the scar left behind is usually less prominent or con- 
spicuous, and iis destitute of such long radiating strands of fibrous tissue. 

Gnanders-ulcers. — The same, if present, constitute the most character- 
istic and unmistakable morbid change of the whole morbid process, and 
are found usually in the mucous membrane of the septum, especially 
toward the nasal bones, but also in the mucous miembrane of the con- 
chae, the nasal ducts, the larynx, and the windpipe, and, in rare cases, 
in the cutis. I^rofessor Gerlach says he has found ulcers in the mucosa 
of the throat and windpipe only in acute glanders. I remember one of 
chronic glanders that occurred in 1869 in Quincy, HI., in which, at the 
post-mortem exfimination, numerous ulcers presented themselves in the 
nasal ducts and in the mucous membrane of the larynx and windpipe, 
but none on the septum. In that horse the only observable symptom 
consisted, for a long time, in difQcuity of breathiig, resembhng a kind 
of roariag wh(3n exercised. The post-mortem examination, made by 
myself, revealed glanders in a very advanced stage of development, not- 
withstanding tJiat the liorse, a fine black roadster, was not suspected of 
beiQg affected with glanders uj) to within two weeks before he was 
JdUed. 

Glanders-ulcers are always preceded by glanders-nodules or tubercles 
in the mucous membrane or skin, respectively, and are the product of a 
decay of the glanders-cells and a dissolution of the intercellular sub- 
stance of those nodules or tubercles. The process, however, by which, 
these ulcers art', developed is not always the same, but varies somevfhat 
according to the size and situation of the tubercles. If the l3,tter are 
large, of the si2;e of a pea, and extend deep into the mucous membrane, 
e depression, which soon changes to a small hole, at first not larger than 
a pin's h ead, mEikes its appearance in the middle of the external surface. 
This hole, however, soon grows larger (Fig. lY, ISio, 2), and constitutes 
witiiin a few daj^s an ulcer corresponding in size to that of the former 
tubercle (Fig, IV, ITo. 3). The deeper the latter extends into the mucosa 
or submucosa, the deeper will also be the ulcer, 

K the glanders-tubercles are very small and superficial, or, as it some- 
times hapx)ens, visible only as gray specks or dots, the proceeding is a 
little different. At first the epitheUum is cast off j a small, scarce ■ y 
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visible loss of substance takes place, which gives the incipient nicer the 
appearance of a small erosion. In other cases the decayed, superficial 
part of the tubercle presents itself as a yellowish-gray mass, which 
remahis for a short time coated with epithelium. The decaying tubercle, 
in such a case, has the appearance of a small pustule. In both cases, 
finally, small, flat, lenticular ulcers are formed, which, if numerous ana 
close together, as frequently happens (glanders-tubercles, if very smaU, 
are usually situated close together in groups), become soon confluent, 
and pr esent then one large, flat ulcer with an uneven bottom. A few 
days ago I had an opportunity to observe small lenticular, and one 
mediujn-sized confluent ulcer, on the right side of the septum of the nose 
of a former circus-horse that had been affected with glanders — ^had had 
discharges from the nose — ^for over eight months. 

A glanders-ulcer once formed grows in depth and circumference as 
follows: At the bottom and on the borders of the ulcer, and also in the 
immediate neighborhood of the same, appear again gray specks and 
nodules (nests of round cells), which also undergo decay, become con- 
fluent with the ulcer, and increase thereby the size and depth of the 
latter. The bottom oi a glanders-ulcer presents a grayish-yeUow (bacon- 
like) ai)pearance, marked with red blotches, and is composed mainly of 
round glanders-cells, the decay of which adds to the depths of the ulcer. 
Consequently, as after each decay new round cells make their appear- 
ance, a glanders-ulcer is not only able to work its way through the 
mucous membrane and its connective tissue, but also into and even 
through the cartUagenous septum and the osseous conchae. This, how- 
ever, takes place only in a very advanced stage of the disease, and un- 
der the influence of a comphcation with an inlammatory process. The 
bottom of a deep ulcer presents usually a dirty appearance, caused by 
decay or decomposition of tissue and blood (Fig. lY, Ko. 4). Growth of 
a glanders-ulcer in circumference is a very common occurrence. The 
process is usually a rapid one, if the ulcer is composed originally of 
small lenticular ulcers, so-called erosions, with corroded gray or inflamed 
and red borders. K two or more of such compound ulcers happen 
to be in close proximity of each other, the same very often become con- 
fluent m a comparatively short time, and present then one large ulcer- 
ating surfiace. In the cutis the ulceration process is exactly the same, 
and is invariably preceded by a formation of glanders-tubercles. The 
latter ha ve their seat usually in the skin of the hps and nostrils, seldom 
in the skin of the legs and of other parts of the body. In the cutis, too, 
deep ulcers, and flat and lenticular ones, can be discriminated. In some 
cases th(i cutis-ulcers have a special tendency to increase in depth — ^if 
the precediQg tubercles have been large — ^while in others a tendency to 
grow in circmnference is prevailing. The latter is the case especially if 
the tubercles have been small and close together. Both kinds of ulcers, 
however., Like those in the mucous membrane, produce abundant exuda- 
tion and matter^ a peculiarity by which deep glanders-ulcers situated 
in the skin are easily discriminated from farcy-ulcers or glanders- 
abscesses. Besides that, the latter are always kettle-shaped, have red 
and elevated borders, and are situated in the subcutaneous connective 
tissue, while the former have their seat in the skin. 

THE CAUSES AKD ORIGIN OF GLANDERS. 

As to the causes and origin of glanders, opinions, especially in former 
times, have differed very widely. A great many veterinarians, particu- 
larly in France, and there until quite recently, either denied its conta- 
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giottsness altogether (La Fosse, sen. and jnn., Fromage Defeugre, and 
Dupuy barely admitted the possibility of an infection 5 Coleman (English), 
Smith (English), andRodet considered only acute glanders as a contagious 
disease, as did Hutrel d'Arboval and many others), or expressed doubt as 
to the existence of a contagion. — ^Dutz. Consequently a spontaneous de- 
velopment or the possibility of the same was not questioned except by a few 
decided contagionists, such as Volpi ra Italy, White in England, and, in 
modem times, Gerlach in Germany. Nearly all German, most of the 
English, and a great many French veterinarians (it is but just to men- 
tion among the latter Solleysel (1669), De Saunier (1734), Bourgelat 
(1765), Garsault (1770), Vitet (1783), Gohier (1813), Delwart, and Le- 
falanc) admitted that most cases of glanders owe their origin to infection, 
but did not doubt the possibility of a protopathic, and even of a deutropa- 
thic development. Even at the present day an auchtochthonous and a 
deuteropathic development, too, are looked upon as something possible, 
or even self-evident and of frequent occurrence, not only by non-profes- 
Bional men, but; also by a great many veterinarians of high standing. As 
causes of auchtochthonous glanders, all possible injurious agencies have 
been accused, the same as in all other contagious diseases, such as pleuro- 
pneumonia of (;attle, for instance, which latter, as is now more generally . 
admitted, spreads, and is caused exclusively by infection or by means 
of the contagion. As principal causes of glanders have been consid- 
ered spoiled, decayed, and insufficient food, or food of a bad quality or 
unsuitable composition; dirty, crowded, and ill- ventilated stables ; over- 
work, hardshij^s, and exposure of any kind or description ; in short, 
nearly everything that is calculated to have an injurious effect upon the 
animal organism. A great many horses m every country and in every 
clime are exposed to some or to aU of the injurious influences just enu- 
merated, and there is hot the least doubt that these influences are well 
able to weaken the constitution of an animal, to produce emaciation and 
debility, and to cause a whole army of more or less dangerous and fre- 
quently fatal diseases, but still glanders is not any more frequent among 
horses thus exposed and suffering than among others, which are weS 
kept and well treated in every respect. In every country and in every 
clime a larger or smaller number of horses are exposed to all those in- 
juries mentioned, are worked to death, starved to death, suffocated to 
death in foul stable-air, poisoned to death with spoiled food and with 
impure, stagnant water, and still there are countries in which glanders 
is an unknown, or, at least, an exceedingly rare disease, while in other 
countries in which horses, on an average, are not kept any worse, or, 
may be, are kept much better, glanders is a very frequent disease, and 
causes annually great losses. As a general rule, which, however, suffers 
apparent exceptions as I shall show hereafter, glanders is frequent in all 
those countries iu which a great many horses are imported, and rare ia 
aU those countries in which more horses are raised than needed, or from 
which horses are exported. Besides that, nobody has ever succeeded in 
producing glanders by merely exposing or subjecting a horse that has 
never been exposed to the influence of glanders-contagion to any or to 
all the injurious agencies and iafluences which have been mentioned as 
being accus^ed as the causes of protopathic glanders. In the West, 
where I have lived and practiced during the last thirteen years, gland- 
ers, as I have been informed by reliable persons, used to be an almost 
unknown disease before the civil war, but has been spread by condemned 
army horses during and immediately after the war, and is now frequent 
and can be found everywhere. 
Among asses and mules glanders is comparatively not as frequent 11 
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disease as among horses, notwithstanding that the fonr>er have more 
X^redisposition^ are easier and sooner infected, and succumb quicker. 
If a protopathic development were possible, or frequently taking place, 
one should suppose that it would occur especially in those animals (asses 
and mules) which possess the^greatest predisposition, or. in which, if af- 
fected, the morbid process is always the most rapid and the most violent. 
Besides that, asses and mules particularly, are, as a general rule, more 
exj>osed to bad treatment and to all those calamities which have been 
looked upon as probable causes of glanders, than liorses. That glanders ' 
is not so frequent among asses and mules as among horses, is simx)ly due 
to the fact that the former are less numerous and usually less exposed 
to the contagion, because less used on the road and for traveling pur- 
poses, than horses. An exception, perhaps, may bp made with the Amer- 
ican army, or with any other army in which loules are extensively em- 
ployed, and in them, I suppose, cases of glanders are just as frequent, 
and perhaps more frequent among the mules than aniong the horses. 

In modem times, most veterinary writ<3rs, it seems, have abandoned . 
the possibility of an autochthonous or idiopatJilc origin of glanders, 
but the deuteropathic development is yet upheld by a great many. The 
diseases supposed to terminate in glanders are especially strangles or 
distemper, influenza, catarrhal affections of the respiratory mucous mem- 
branes, and ulceration in various parts of the animal body. To enumer- 
ate aU the cases recorded in the veterinary literature in which glanders 
is said or believed to have developed from other diseases, or been pro- 
duced by an absorption of matter, would lead too far, for the same are 
very numerous. As to the different theories that have been advanced, 
I have to refer to what has been said in the first part of this treatise. 
To show, however, how easily mistakes may be made, I may be allowed 
to relate a case that occurred last summer in Chicago. Several horses, 
constituting the stock of a bankrui)t circus, aH animals in a very fine 
condition, were put up for keeping by the authorities in charge, in a cer- 
tain livery and boarding stable. In the same stable influenza prevailed, 
and nearly every horse, excepting those circus-horses, became affected 
with iniluenisa in its so-caUed catarrhal rheumatic form. Deaths did not 
occur, but some horses became affected severely. After ilie circus-horses 
had been in the livery-stable for several w eeks they were sold by the 
United States marshal, and the day after the sale it was found that one 
of tliem, a fine black gelding, was affected with plainly developed nasal 
glanders, and had communicated the disease already to his stall-mate, 
which exhibited sufficient symptoms, a slight discharge from the right 
nostril, and a characteristic swelling of the righ t submaxillary lyinphatic 
gland, to warrant the diagnostication of glanders. After the discovery 
had been made, it leaked out that the black gelding had been '^running 
jGcom the nose'^ for over eight months. When the sale took place, some 
of the livery and boarding horses had not yet fully recovered from their 
influenza. E^ow, if one or more of the same should have become infected 
with glanders, and if the merely accidental discovery of the existence of 
that disease in one of the circus-horses had not been made, the cry would 
have been raised immediately that glanders had developed from influ- 
enza. Further comments, I think, are unnecessary. It may suhice to 
suggest that a great many apparent developments of glanders from other 
diseases may have taken piece in a similar way. There also can be no 
doubt that a great many eases of occult glanders (so ealied nasal gleet) 
have been looked upon and treated as distemper, catarrh, influenza, &;c., 
and afterwards, when plain symptoms of glanders made then- appearance, 
it was umSyh coiivenieivi all .aji'ound to i^uppose that giaxwiei'ia had pro- 
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ceeded from the disease first diagnosticated, than to admit a diagnostic 
mistake. So with farcy. It undoubtedly has happened a great many 
times that the first symptoms of farcy have been mistaken for an inflam- 
mation of the lymphatics, and as farcy in its further course becomes fre- 
quently complicated with glanders, it is easy to conclude that an inflamma- 
tion of the lymphatics constitutes a primary disease of glanders. Under 
certain circumstances I admit it is rather difficult to discriminate at once 
an inflammation of the lymphatics and subsequent ulceration or formation 
of abscesses from genuine farcy, and so mistakes, undoubtedly, have 
occurred. 

Besides ail that, the diseases looked upon as the possible progenitors 
of glanders axe similar to the latter only in regard to a few external 
symptoms bii.t entirely different as far as the morbid process is con- 
cerned. They lack altogether, during their whole course, from first be- 
ginning to their final termination, the specific characteristics of gland- 
ers, and a conversion of any one of them into the latter disease must 
be looked upon as just as impossible as it is to change a cow to a horse, 
or a goat to a hog. Still, this does not exclude the possibility of an 
animal afiected with one of those disorders, or with any other disease, 
becoming infected with glanders or farcy. On th,e contrary, a diseased 
condition of the respiratory mucous membranes seems to facilitate an in- 
fection, if an exposure to glanders contagion is taking place. At any 
rate, the morbid process of glanders is always much more violent, and 
makes a more rapid progress in a diseased organism, than in one that is 
otherwise perfectly healthy. To get at the bottom of the facts and to 
guard against mistakes, it win be necessary never to lose sight of the 
specific characteristics of the glanders process. 

Urotwithstanding all those cases of apparent deuteropathic develop- 
ment of glanders, which can be found in the veterinary literature of 
nearly every country, I am not afraid to say I do not believe that a 
case of real deuteropathic glanders, one that can stand a thorough and 
unbiased investigation, has ever occurred. Gerlach, in his treatise, re- 
peatedly mentioned, says, on page 115, "A genuine development (pro- 
topathic and deuteropathic) must be considered as not proved.*' 

Glanders, aei well as pleuro-pneumonia, Russian cattle-plague, and 
scab and mange, will cease to exist if a propagation by means of infection 
is made impossible, K, for instance, within the hmits of the United States 
all animals affected with glanders were destroyed at once, and at the 
same tiaie every place where glanders-contagion may be existing were 
thoroughly disinfected, and if any importation of glandered horses or of 
the contagion vrere successfully prohibited or prevented, glanders would 
at once become extinct, and would never make its appearance again 
within the limits of the United States, unless imported again from other 
countries. It is a disease that can be eradicated, 

I said before that glanders is most frequent in those countries in which 
numerous horsCiS are imported from other countries. This is an undeni- 
able fact, except in regard to those commonwealths in which good veter- 
inary schools provide a sufficient number of thoroughly educated vet- 
erinary surgeons, and in which stringent laws enforce the immediate 
destruction of every animal affected with glanders, prohibit veterinary 
quackery, and do not allow anybody to keep or to treat a glandered 
animal unless he is a qualified veterinary surgeon, and gives suflicient 
bonds to pay possible damages « 

I know very well that I shall be contradicted, but mere denials, or 
questions asking where glanders originally comes from, if a spontane- 
ooa development ilom not t^*ke place, will not do. Such questions, of 
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course, I cannot answer. When Gerlach first pronounced pleuro-pnen- 
monia of cattle a pure contagion, that is, a disease propagated exclu- 
sively by means of infection, Professor Spinola asked pertly if Gerlach 
had imported pleuro-pneumonia from the moon, but failed utterly — and 
everybody else, too — to show a solitary case of an unmistakable and well- 
authenticated spontaneous development. If any one can show me a 
case of spontaneous glanders, not caused by infection, or give satisfac- 
tory and u nmistakable proof that a protopathic or deuteropathic develop- 
ment of glanders has occurred, I will take back what I have said, but 
not befor^). 

The contagion. — The contagion must be considered as the exclusive 
cause of glanders. When I lived in Dixon, Lee county, Illinois, from 
the faU of 1865 to September, 1868, 1 had an opportunity of observing 
numerous cases of glanders. A friend of mine, D. W. McKinney, dealer 
in horses and proprietor of a livery-stable, knew nearly every horse in the 
whole counly, and taking special interest in those cases of glanders, 
assisted me in inquiring into the history of every horse affected. As a 
result, every case, without exception, was traced back to an infection by 
condemned United States army horses that had been sold to the farmers. 

The contagious principle is developed during the very first stages of 
the disease, and even before plain symptoms have made their appear- 
ance. It exists most concentrated in the immediate products of the 
morbid process, but especially in the discharges from the nose, and in 
the contents of the glanders and farcy ulcers. It is present also in all the 
secretions and excretions of the affected animals, as has been proved by 
numerous direct experiments. Professor Gerlach, in order to ascertain 
if the contagion is contained not only in the fluid animal humors and 
excretions, and in the fluid and soM products of the morbid process, 
but also in the pulmonal exhalation and in the perspiration, has made 
several interesting experiments, and has found that an inoculation of 
a healthy horse with artificially condensed exhalation and perspiration 
of a glandered animal produces the disease. He has, however, not suc- 
ceeded in communicating glanders by injecting defibrinated blood of 
glandered horses (100 and 200 grains respectively) into the veins of 
healthy animals. Still, the contagiousness of the blood has been estab- 
lished long ago by Abildgardt and Viborg in Copenhagen. 

The experiments of Gerlach and of others, and numerous clinical 
observations, too, have proved beyond a doubt that the contagion con- 
tained in the exhalation and perspiration clings, though, only in small 
quantities, to the aqueous vapors exhaled by the respiratory organs and 
perspired by the skin. The contagious principle, therefore, is volatile 
only in a limited degree, and to produce an infection by means of the 
exhalation and perspiration at a distance of several feet requires usuaUy 
some length of time. So it happens very often that a horse occupying 
with a glandered horse the same stable, but not the same stall, remains ex- 
empted. The more forcible and accelerated the breathing, and the more 
abundant the perspiration of the horse affected with glanders, the 
greater, it seems, is the danger of an infection of healthy horses that 
are near, or occupy the same stable. 

Another question not easily answered, and yet an object for investi- 
gation, may be asked; that is. Do organic forms constitute the conta- 
gion ; is the contagious principle bound on, or inseparable from, orgamc 
forms; or is its action merely a chemical one I On this question the 
opinions of the best authorities differ. Professor Gerlach, in his suc- 
cessful experiments with condensed exhalation and perspiration, found 
no organic forms whatever in the perfectly limpid drops; farther, he 
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found no organic forms in the very infectious caseous substances taken 
from the mucous membrane of a horse affected with diphtheritic gland- 
ers. He, therefore, has come to the conclusion that the glanders-con- 
tagion does not consist in, nor is bound on, organic forms, and that the 
action of the contagious principle must be a chemical one. On the other 
hand Hallier and others have found organic growth (micrococci) in the 
humors of glandered horses and in the products of the morbid process 
of glanders, and are inclined to consider those micrococci as the agency 
which causes the disease, produces the morbid changes, and effects a 
communication of the glandered process to other healthy animals. If 
Hallier and others are right, a great marty mysterious phenomena ob- 
served in glanders find an explanation, but if Gerlach's observations are 
correct, Hallier's theories necessarily fall to the ground. Gerlach says : 
" Hallier finds everywhere fungi, and Chauveau finds everywhere cells.'' 
Still, notwithstanding my high regard for Gerlach and the thoroughness 
of his investigations, I think the finds of Hallier and of other iuvestiga- 
tors cannot be tiiscarded 5 positive evidence is always of more value than 
negative proof. Haeckel (History of Creation, vol. 1, Protista.) and 
Klebs (Archiv fuer experimental-Fathologiey 1873), separate the micro- 
scopic organisms found in glanders and in other contagious diseases 
from the class fungus," and consider them as a separate class, belong- 
ing neither to the animal nor to the vegetable kingdom. Whatever 
may be the truth as to the real nature of the contagious principle, future 
investigations must reveal. I myself have had no opportunity to make 
thorough microscopical investigations of the morbid products of gland- 
ers, and can, therefore, not advance any definite opinion of my own. 
Mere speculations cannot bring any facts tolight ; thorough and patient 
observations are necessary. 

The glanders-contagion, whatever its nature may be, communicates 
glanders and farcy not only to the animals belonging to the genus equus, 
but also to other animals and to man. Numerous cases are reported 




every year in the periodical veterinary literature. The only domesti- 
cated animal that seems to be exempted, or to be destitute of any pre- 
V disposition is the ox. 

Glandered horses, as soon as the disease has been diagnosticated, are 
usually removed to the cow-stable, or to pens or places where cattle are 
kept, and still no case, as far as I have been able to learn, is on record 
in which an ox or a cow has contracted the disease. Sheep are easily 
* infected. Goats, too, possess sufficient predisposition, Ercolani described 
a case in ^' 11 medico veterinaria^''^ 1861, and Wirth succeeded in commu- 
nicating gland(5rs to a male goat by means of inoculation {Arcliiv fuer 
TMerJieillcunde^ Bd. 6, Heft 1, 1844). Hogs seem to possess but httle 
predisposition, and cases of dogs becoming infected and dying of gland- 
ers have been communicated by !N^ordstroem (TidsTcrift for Yeterinairer^ 
etc., 1862) and Langeron [Revue vSUrinaire^ etc., Toulouse, serie 1, 1876). 
Several cases are on record in which wild animals, lions especially, have 
become infected with glanders by being fed with meat of glandered 
horses. According to the experiments of Yiborg and Eingheim, the flesh 
of a horse affected with glanders can be eaten without danger of infec- 
tion if properly cooked or filed. 

One important phenomenon must be mentioned, and that is, that gland- 
ers always becomes a frequent disease after any great war. Such was 
the case in our own country after tbe great civil war, as I have mentioned 
before, and also in Germany and Prance, but especially in the latter 
country, after the war of 1870-'71. Cases of glanders will also be fre- 
quent during the next few years in the Turkish Empire, and in those 




Turkish provinces which have become independent, or separated from 
the Ottoman territories. The cause of this frequency is an obvious one. 
It consists in the abundant opportunity of infection. One horse affected 
with (occult) glanders in either of the hostile armies can, for obvious 
reasons, communicate the disease with the greatest facility to a large 
number of animals. The fact of glanders becoming frequent after each 
large war has been used very frequently as an argument in favor of a 
protopathic development, but if it is looked upon in a proper light it 
proves, if anything, the exclusive spreading of the disease by means of 
the contagion. 

Prevention and treatment — ^As to a medical treatment, there is scarcely 
a remedy known in the whole materia medica that has not been used 
against glanders, but, so far at least, with very iioor success. It is true 
a great msmj pretended cures are on record. But if the slow or chronic 
progress of the morbid process, its frequent remissions in warm and dry 
weather, exacerbations in rough, cold, and inclement weather and in a 
foul atmosphere, and the great confusion that has prevailed in regard to 
the true nature of glanders are taken into consideration, it is no wonder 
that mistakes and deceptions have occurred. Some of the cases that 
are said to have been cured hav(^ been no glanders at all, and in others 
the pretended cures have been only temijoraiy — a mere remission. ' €on~ 
firmed glanders must he considered m incuraUe ; and it would, therefore, 
be for the benefit of every one if our general government (Congress) 
would enact a law which should make it a criminal offense to keep and 
to use a horse, or any other animal, known to be affected with glanders. 
Any attempt to cure should also be strictly forbidden, because a prompt 
and immediate destruction of every animal affected Yiith. glanders, a 
disease which spreads only by means of its contagion, constitutes the 
best, surest, and cheapest, and in fact the only prevention. 

A case of recent occurrence will serve to illustrate how glanders 
spreads, and how much cheaper it is to destroy a giandered horse at 
once than to permit the same to communicate the disease to healthy 
animals. It will also show the necessity of a stringent law making the 
sale of an animal knoT\Ti to be affected with a contagious disease a crim- 
inal offense. 

Last fall Mr. George T , Pottawatomie county, Kansas, bought 

a horse of a Mr. Ch, . . , Manhattan, Eiley county, Kansas, and pas- 
tured and stabled the same with his other horses, about twenty-four or 
twenty -fi^e in number. The horse in question, when bought, had some 
discharge from the nose, which, of course, was pronounced to be nothing 
but the product of catarrh — in common parlance, a cold. In the course 
of the winter several of Mr. T % horses commenced to have dis- 
charges from the nose. Mr. T became alj^rrned, and brought the 

new horse, whose nasal discharges had increased, and who showed other 
symptoms of disease, siich as a staring coat, emaciation, &c., to me for 
examination, I found the symptoms to be those of an advanced stage 
of glanders. Subsequent inquiries revealed some of the previou s history 
of the animal. Mr. Ch. . . had bought the horse from another man, 
whose name I do not remember, only a few days betbre he sold the same 

to Mr. T , and had kept the animal, while in his possession, strictly 

separated from his other horses, because he knew that the same had a 
chronic discharge from the nose, and had had it for about two years. 
Is not such a transaction criminal f And still, in the case mentioned, 

there is no redress to be had. Mr. T is a comparatively poor man; 

his farm is mortgaged, and aU the property he may call his own consists 
ia hm stock, but especially m Ms horses. As I moved away from Ksmm 



early in the spring, I have not learned how many of his horses have be- 
come affected, but several had contracted the disease before I left. 
Besides that, Im horses had been together qnite often with those of his 
neighbors, on the prairie, before he'knew them to be affected with gland- 
ers. It is possible that he has lost, or will lose, nearly every animal he 
has. Mr. Oh. . . does not own anything; all his prox)erty is in his 

wife's name; consequently Mr. T , if he sues for damages, will 

have to pay lawyers' fees and costs, but cannot recover anything. It 
there were a United States law which made it a criminal offense to sell 
animals aflected with contagious diseases, or to own and to keep ani- 
mals which exhibit symptoms of contagious diseases, and to neglect to 
advise the proper authorities of the fact, such cases as the one related 

would not occur. If Mr. T were not an honest man, he would 

undoubtedly have kept still, and would have sold his glandered horses 
to other innocent parties, and contributed in that way in spreading the 
disease. I could relate numerous similar cases, but think this one will 
suffice, especially as this article is already too long. 

A successfid prevention of glanders is. possible only if the contagion — 
which, even if it should not constitute the sole and only cause of the 
disease^ causes at least nine hundred and ninety-nine cases of one thou- 
sand — is thoroughly destroyed wherever it may exist or wherever it may 
be found. Consequently every animal affected with glanders should be 
killed as soon as the nature of the disease becomes known, and be buried 
sufficiently deep or be cremated. But as the contagion adheres fre- 
quently also to the stables — ^manger, floor, partition, &c. — that have 
been occupied, the stable utensils — brush, curry-comb, &c., and the 
harness, blankets, halters, bridles, saddles, &c.-— that have been used or 
been in contact with glandered horses, it is of great importance to know 
what will best and most effectually destroy the contagion. Professor 
Gerlach has made very interesting and valuable experiments, to relate 
which, howev(ir, would lead too far. I will therefore only state the results 
arrived at. Tlie discharges from the nose, glanders-matter, &c., lose their 
infectiousness if perfectly dried by being exposed to currents of air or to 
the rays of the sun ; but kept moist, for instance in a damp cellar, wrapped 
up in a moist rag, or adhering to the corners of the manger, to a damp 
wall or floor, or to the bedding or the manure, &c., the conli,gion seems to 
possess great "vitality, and may remain effective for half a year or longer. 
Putrefaction does not destroy the contagious principle^ Chlorine de- 
stroys the contagion, and is therefore a very efficient disinfectant, pro- 
vided the chlorides used come in actual contact with the contagion. A 
brief exposure of the infectious substances, nasal discharges, glanders- 
matter, &c., to the influence of chlorine in a gaseous state, mixed with 
the atmosphere, is ineffective. As a remedy to be given internally, 
chlorine, in shape of chlorine- water, for obvious reasons cannot be 
used; chemical combinations will be effected before an absoiption can 
take place. The best and surest destroyer of the glanders-contagion is 
carbolic acid. It may be u sed not only as a disinfectant or for the pur- . 
pose of destroying the contagion clinging to the wood- work of the 
stable &c., but also in incipient cases of farcy, and in cases in which an 
infection with glanders-matter has just taken place in a wound, for 
instance, as a local remedy. If applied to the glanders-ulcers on the 
septum, or to farcy-ulcers, a tendency to heal wiU make its appearance. 
As a disinfect£int, a solution of carbolic acid in glycerine or alcohol and 
water (1:1 or 2:20) is perfectly strong enough to be effective. Old straw, 
hay, and bedding must be burned, and blanketSj are he^t dJsinfectm 
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by exposing the same for some time to a temperature of 212^ F., or 
higher, either in an oven or in boiling hot water. 

As to a therapeutic treatment only a few words will be necessary. Some 
of the most heroic medicines have been used with very doubtful results. 
So, for instance. Professor Ercolani, in Turin, claims to have had good 
success ^vith arsenate of strychnine, but others who have made the 
same experiments have had no success whatever. Lacaze {Revue Yiter,^ 
<fcc., Toulouse, 1876), asserts to have been successful with large doses of 
alcohol, but he discriminates contagious and noncontagious glanders, 
and so no comment will be necessary. In former times cantharideswere 
considered as a remedy, but later investigations have proved them to be 
perfectly worthless. That every kind of mercurial combination and a 
great many sure-cure nostrums have been used and been advertised as 
specific remedies, as in every other incurable disease, is too self-evident 
to need any further mentioning. 

The only rational treatment of a horse or other animal, affected with 
glanders, consists in a proper and effective application, in the right place, 
of either half an ounce of lead or five inches of steel ; and until such 
treatment is invariably adopted, or made compulsory, there will be no 
prospect whatever of freeing this country from this loathsome disease, 
dangerous even to man, in whom, if once infected, it is just as incurable 4 
as in horses. 



THE AGRICULTURE AND SOILS OF CALIFORNIA. 

By E. W. Hilgakp. 

Agriculture in Califomia possesses many peculiarities, arising partly 
from climatic causes, and partly from the somewhat exceptional history 
of the iudustrial development of the State. From the condition of total 
neglect in which it was left during the prevalence of the mining fever, 
it has, m the course of a few years, risen to be the commanding indus- 
try of the State. But unlike the great agricultural States of the Mis- 
sissippi Valley, Califomia has not undergone the slow and regular pro- 
cess of settlement by pioneer farmers, who, fleeing from the too close 
approach of towns and neighbors, as well as from soil exhaustion, keep 
selling out and moving west as part of their normal existence. The 
great tide-wave of the rush for gold cast a far different material on the 
shores of the Pacific 5 and when the placer mines ceased to yield for- 
tunes to the men of small means, and agriculture began to attract their 
attention as a surer mode of acquiring the coveted metal, very many 
of the hands that grasped the plow had never felt its touch before, 
while their owners would have been at a loss to distinguish a grain-field 
from a meadow ; but among these, as well as among those who at that 
time returned to the plow after a few years' digression, there was an 
unusual proportion of progressive, thinking, and reading men, whose 
ambition and energy had carried them forward when others fainted by 
the wayside. Both classes of men soon discovered that in a great 
many respects the rule-of-thumb experience and practice of the older 
countries would not avail them here } and casting loose from precedent, 
they tried a " new deal" in constructing for themselves a practice adapted 
to the new conditions. One of the controlling features being the scarcity 
and high price of labor, the introduction of labor-saving machinery 
was among the very first needs, instead of being a late fruit of long dis 
cussion and costly experience. Inasmuch as all such implements had to 
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be brought from the East at great expense, it was the obvious policy to 
bring only the best. But many even of these were soon found to be behind 
the requirements of CaHfomia progressiveness, and home invention ana 
manufacture soon set to work, hand in hand, for still farther improvements. 
The great Moline plow and the sulky cultivator of the Western States 
were combined into the gang-plow, and the seK-binding reaper was ren- 
dered superfluous by the gigantic header, which dispenses with both bind- 
ing and stacking. Fmally, to save time and handlmg still farther, we are 
threatened wii^h a combination of the header and tlo'asher, whereby the 
grain is almost automatically sacked, ready for shipment to Liverpool, 
within a minute or two of its removal from the stalk on which it grew. The 
steam-plow and steam-wagon, whenever their time comes, wSl nowhere 
find as warm a welcome as in California. In curious contrast to this re- 
finement of perfected appliances stands the crude system of culture in 
which they are employed. In direct proportion to their efficiency they 
aid in robbing the soil more rapidly of the accumulated treasures of a 
thousand years; and soil-exhaustion progresses with long strides, 
leaving far behind the puny eflforts of the growers of wheat and com in 
the Western States, and successfiiUy emulating the ruinous system of 
cotton-planting in the South. Outside of truck-gardens, vineyards, and 
to some extent orchards, the only means of soil improvement thus far 
practiced on a large scale is the summer-faUow, not even the rotation 
of crops being as yet recognized in any great degree as a necessary 
means of husbanding the resources of the soil. Nothing can in this re- 
spect be more eloquent than the fact that the two establishments in 
San Francisco now manufacturing bone and meat manures from the 
slaughter-house offal have to seek and do find a ready market for their 
products in New Zealand and Australia. But it is not an easy task to 
persuade the CaUfomian farmer that his methods are not what they 
should be. Having been obliged to discard a good many of the old- 
country practices, his conviction that things in California are altogether 
different, exceptional, and without precedent, is strong and deep-seated; 
and certain experiences had with " experts" at the mines in olden times 
have left him a strong impression that not only a new practice but a 
new science will have to be set up to faeet the case of California. 

It is undoubtedly true, that suggestions for advantageous changes in 
time-honored practice have to be made with unusual caution by any one 
not thoroughly famQiar with the peculiarities of a California chmate and 
its possible unexpected developments. It is proverbial that "no two 
seasons are alike," and that " the oldest citizen" is apt to be more cautious 
in his predictions of the weather than the novice, who allows himself to 
be misled by his eastern experience, while neither usually comes very near 
the mark. It is itapossible to discuss intelligently the peculiarities of 
agriculture in California without adverting somewhat in detail to the 
cSmatic features upon which the former depend. It is self-evident that 
within a coast State, stretching through ten and a half degrees of lati- 
tude (as far as from Boston to Southern Georgia), and diversified with 
mountain chains, local climate must vary greatly ; and he who cannot 
find within these limits some spot to suit his tastes must be fastidious 
indeed. In matter of fact, the seasons in the most northerly counties of 
the State resemble much more nearly those of Oregon than those of 
Middle and Southern California in the amount and distribution of the 
rainfall, the governing influence which chiefly determines agricultural 
peculiarities everywhere. It is, therefore, mainly the southern three- 
fourths of the State of California I propose to consider here. Within 
these hmits, which embrace the most populous and most generally 
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known portions of California, there is also, of course, a wide diversity of 
local climates. The salient climatic feature of the whole, however, is 
that practically all the water relied on for the production of crops falls 
between the middle of ^Tovember and the first of April. The rains come 
from the south, often accompanied by strong but steady winds ; some- 
times in storms lasting but a day, more frequently three days, and some- 
times, with little interruption, for two or more weeks ; they are unaccom- 
panied hj lightning, and thunder is rarely heard more than once a year 
in Middle and Southern California. It is during this rainy period that 
crops are made or undone 5 the impetus then given to vegetation must 
carry it to maturity, and the kiad iatensity of that start" will, in the 
majority of cases, determine the ultimate yield. Eains of brief duration 
may fall before or after the epoch mentioned, or exceptionally ia any 
month in the year ; but if so, they are looked upon with indifference at 
best, and mostly with well-founded apprehension of harm, since they Iq 
terfere with the plan of agricultural operations established on the average 
supposition that fuUy six jnonths in the year will be practically raiuless. 
When, moreover, it is understood that in a large portion of the region 
under consideration the average annual rainfall barely comes up to the 
minimum of 10 inches estimated to be necessary for the gvo^rth. of a crop, 
while over most of the remaining portion the average does not exceed 
(except locally) twice and a half that minimum, it will be readily con- 
ceived that the Caiitbrnia farmer watches the rain-gauge with the same 
feelings with which the Egyptian regards the nilometer 5 and as the lat- 
ter counts his seasons by ^ile-inundations, so the Catifomia farmer 
reckons his thne by "seasons" instead of calendar years. It is of com- 
paratively^ little interest to him how much rain has fallen fi'om January 
to January, as exhibited in the usual form of meteorological tables; for 
the 40 inches of rainfall so shown as the aggregate of two consecutive 
years may have been so distributed as to leave him "liigh and dry" 
during one growing season, with an excess for the other. 

In order to exhibit the ^^fat" and lean" years of California', it is nec- 
essary to tabulate or plot the rainfaU by seasons '^5 and after some 
unsuccessful attenix)ts to connect their recurrence with the eleven- 
year xjeriod of the sun-spots,, 'a discussion of the observations of 
twenty-eight years now on record, Prof. G. F. Becker, of the University 
of Cahfornia, seems to show t]ie existence of a thirteen-year period be- 
tween consecutive minima, the second minimum within the time of the 
American occupation having occurred in the season of 1876-'77, with a 
raiufall of only 10 inches at San Francisco, where the average is 23^ 
inches; while in some portions of the upper San Joaquin Valley, as at 
Bakersfield, as well as in the region of the Mojave Desert, there was 
not rainfall enough to start vegetation at all, and no ground not irri- 
gated was broken that season. In autumn, 1877, much of that region 
resembled a well-swept barn fioor. There is an Indian tradition that at 
one time toward the end of summer water was only found in pools in 
the Sacramento Eiver, so little snow having fallen the previous winter 
that ail streams ceased to flow. From information kindly furnished me 
by H. H. Bancroft, esq,, of San Francisco, it appears tliat in the rec- 
ords of the early explorers of California, the year 1805 is known as the 

hungry year," the drought having been extraordinarily severe ; and 
nearly the same account is given of tlie year 1817. It will be observed 
that these dates indicate a period of twelve years between themselves, 
and that the interval from the latter date to 1877— for those drought-years 
as yet no data have been found — is also divisible by the same number. 
It is quite intelligible that as the result of several concurrent causes 
the period may vary between such limits as twelve and thirteen. 
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It lias been suggested that a study of the growth-rings of the ancient 
Eedwoods and Sequoias might lead to the recognition of the laws gov- 
erning the seasons through past ages 5 it being probable that the dry- 
years would be represented by a smaller growth than the wet ones. 
Unfortunately, it appears that in California, as well as in other countries 
where there is no well-delined season of rest for vegetation, the forma- 
tion of several growth-rings within the year is of frequent occurrence, 
so that even the estimate of the age of the great trees is thereby mate- 
rially vitiated. I have seen on the face of a redwood plank, 8 feet wide, 
groups of three, seven, twelve, and even thirty closely contiguous 
rings, occupying spaces but little larger than the intervals between two 
rings elsewhere, making it appear clearly that the unraveling of their 
record requires more than mere counting and measuring. But whatever 
may be the precise period in general, the fact that the average rainfall 
in so many regions nearly approaches the minimum required for any 
crop, gives exceptional importance to the minor, or annual, as well as 
local variations of its amount and distribution. It thus happens that 
in each region e5:perience has shown a certain average expectation of 
successes and failures of unirrigated crops, which is taken into account 
by the farmer in his calculations. It is not, of course, easy to obtain 
perfectly impartial figures in this regard, the more as each valley may 
differ from its neighbor, and differences of crops, cultivation, and soil 
come in for a large share of influence. Besides, the shortness of the rain- 
fall during one season" may be materially supplemented, and fair crops 
made, when the preceding season has been one of abundant rain, it being 
popularly said that there is a chance for a crop whenever the moisture 
rising from below and that coming from above have met. This natu- 
rally happens much sooner in land kept tilled than in such as has been 
left to crack open — given free access to the hot, dry air of summer. In 
such soil, in the San Joaquin Plains, no perceptible moisture is to be 
found at depths of three, and even four, feet at the end of the dry season, 
while in deeply tilled land it may be reached at 12 or 15 inches. Again, 
a slow and gentle falling of a small amount of water wiU do as much 
good as a larger amount falling violently and largely draining into the 
streams 5 while, on the other hand, a few days' prevalence of a dry 

norther'' may completely wipe out the effect of spring showers that 
otherwise would have turned tlie scale in favor of the producer. 

For the middle San Joaquin Yalley, with from 9 to 10 inches of aver- 
age rainfall, the usual estimate for cereals is that about two full crops 
out of five will be made without irrigation, the proportion increasing 
toward the north and decreasing toward the south, until in the Mojave 
Desert, with only about 3 inches of raiu, the chances of making a crop 
without irrigation are too remote to be considered. Since, however, the 
rainfall increas(is pretty regularly with the elevation, the slopes and 
valleys of the foot-hills of the Sierra will frequently bear crops when 
there is failure in the valley. On the seaward slope of the coast range, 
where the rainfall is considerably greater than at a corresponding height 
and latitude in the interior, the average proportion of successes to 
failures varies greatly with locality and soil. The summer fogs brought 
in regularly by the trade- winds, as weU as the coolness of that se^^son, 
serve to eke out largely a scanty rainfall wherever the coast winds have 
access. Thus Santa Barbara, with about 12 inches of rain, only claims 
at least two crops out of three. The country bordering on the Bay of 
San Francisco, six out of seven or eight, each of the tributary valleys 
differing in this respect; and one, that of Kapa, with 30 to 34 inches on 
aa average, claims that crops never fail for want of sufficient moisture. 
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IRRIGATION. 

It wBl thus be readily understood that it is difficult to overestimate 
the importance of artificial irrigation in the middle and southern parts 
of California. In the entire vaUey of the San Joaquin it is the condition- 
precedent of assured success in farming; which otherwise is nearly as 
fuU of risks as speculation in mining stocks, and to many has proved 
equally seductive and fatal; for in favorable seasons, the cereal crops 
of that region are prodigious, and successes therein have made many 
fortunes, which too often have again vanished into thin air on a repeti- 
tion of the venture. The bordering mountains supply water enough for 
the irrigation of the whole region, at least so long as the forests on the 
Sierras shall be preserved; and where this supply has been made avail- 
able, as in a number of the " irrigated colonies ^ of Fresno, Los Angeles, 
and other counties, the results have been most satisfactory in every 
point of view. IS'ot only does the irrigated land produce certain and 
large crops, but also several such in a single season, if so desired. The 
land is thus rendered very valuable, is naturally divided into small par- 
cels, and thus invites and favors a system of conservative and intense 
culture, which is the exact reverse of the general practice of American 
farmers, and cannot fail to exert a beneficial influence in improving the 
latter by the example of success thus set. 

At the head of the Great VaUey, in the tributary vaUeys on its east 
side, and in the comparatively narrow strip of land lying between the 
rivers and the Sierra, irrigating ditches are rapidly multiplying, though 
unfortunately, so far, not generally upon any comprehensive plan. In the 
vast and, when watered, profusely fertile plains on the west side but 
little has been done as yet toward irrigation, the cost of bringing water 
being too great for either a private purse or even for that of a corpora- 
tion ; for the smaU streams of the coast range can only be locally utilized. 
The projected great " West-side Irrigation Canal,'^ which is to be fed by 
the headwaters of the San Joaquin, is now the subject of extensive sur- 
veys ordered by the State, and when constructed will, it is expected, 
redeem the whole of the valley from its scourge of drought and render it 
the garden of California. At many points, both in the valley and on the 
coastward slope, artesian wells have been successfully resorted to as 
sources of water for irrigation, even on a large scale. 

THE CLT1VTATES. 

Taking as a convenient point of view the central portion of the State, 
the chmates of Cahfomia may, for agricultural purposes, be roughly 
classified as follows : 

1. The bay and coast climate. — Its prominent characteristics are, first, 
the small range of the thermometer, caused by the tempering influence 
of the sea, the prevailing winds being from the west. The average winter 
and summer temperature at San Francisco thus differs by only about 
50 Fahrenheit (50^ and 51^ respectively). Snow rarely reaches the level 
of the sea., and is sometimes not seen for several seasons even on the 
summits of the Coast Eange. A few light frosts, with the thermometer 
at between 28° and 32^ Fahrenheit for a few hours during the night, is 
the ordinary expectation for winter, while in summer the number of 

hot^' days on which the thermometer reaches 80^ or more rarely ex- 
ceeds eight or ten. These occur chiefly in September, aud under the 
influence of the ^' norther,'^ which causes the hot, dry air of the interior 
valleys to overflow the barrier of the Coast Eange. Under a brilliantly 
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clear sky, it s^v^eeps over the mountains, accompanied by clouds of dust, 
and, like tlie liot breath of a furnace, it licks up all moisture before it, 
wilting and withering the leaves of all but the most hardy plants, crack- 
ing and baking the soil, loosening the joints of all wooden structures, 
whether wagons, furniture, or houses, and causing the latter to resound 
at night with the splitting of panels and similar unearthly noises, to the 
discomfort of the nervous sleepers, that at such times comprise the vast 
majority of the population. This universal infliction fortunately lasts ^ 
but rarely more than three days, when the welcome sea-fog, which has 
been kept standing like a wall forty or fifty miles in the offing, gradu- 
ally advances, and with its grateful coolness and moisture infuses fi^esh 
life into the parched vegetation and the irritable, panting population. 

During the winter months the north wind is equally dry, but at the 
same time cold; and while it then sometimes lasts a week or more, it 
causes but little discomfort or damage, save occasionally to the young 
grass and grain. The second distinctive feature of the coast climate is 
the fogs brought in from the sea by the prevailing west winds or sum- 
mer trades, as the result of their crossing the cold Alaskan current in- 
shore. The sea-fogs, coming in regularly almost every afternoon from 
the latter part of June to that of August, and more or less throughout 
the year, often with a gorgeous display of cloud pictures, temper mate- 
• rially not only the heat, but also the summer drought ,• so that under 
their influence plants requiring but a moderate degree of moisture can, 
in a loose soil, grow throughout that season. In the latitude of San 
Francisco it thus happens that in the coast climate sub-tropical and 
northern plants may thrive side by side ; the latter (such as currants 
and cranberries) ripening with ease and in great perfection, while the 
fig, grape, orange, &c., though growing luxuriantly, can ripen their 
fruit only in. valleys protected by mountain ridges from the direct influ- 
ence of the summer trade-winds. Thus while a broad river of fog may 
be pouring in at the Golden Gate, covering the two cities and spreading 
out on the opposite shore to a width of eight or ten miles, the hamlet of 
San Eafael, only fourteen miles to the north, but under the lee of Mount 
Tamalpais, and. the old town of San Jose, under the protection of its 
seaward mountains, forty miles to the south, are mostly basking in fuU 
sunshine, and ripen to great perfection not only the grape, but also the 
more tender fruits of their groves of fig and orange. 

2. Climate of the great interior valley, — The average winter temperature 
is lower than that of corresponding portions of the coast, although the 
minimum is little, if at aU, below that of the latter. Sub-tropical plants, 
therefore, winter there almost as readily as on the coast. In summer, 
however, the average temperature is high, often remaining above 100^ 
Fahrenheit for many days, the nights also being very warm. At the 
same time, however, the air is so dry as to render the heat much less 
oppressive than is the case east of the mountains, sunstroke being 
almost unknown. Standing on the summits of the Coast Eange in sum- 
mer, and looking down upon the thick shroud of fog covering aU to sea- 
ward, the white masses can be seen drifting against the mountain side, 
and, rising upward, dissolving into thin air as soon as, on passing the 
divide, they meet the warmth of the Great YaUey. From points in the 
latter the cloud- banks may b&^een filling the mountain passes and some- 
times pouring hie a cataract over the summit ridges, but powerless to 
disturb even for a moment the serenity of the summer sky, or to yield a 
drop of moisture to the parched soil of the San Joaquin Plains. The 
unwary traveler, starting from Sacramento or Stockton on a hot sum- 
mer's day without the thought of shawl or overcoat, may find himself 
31 AGiB. 
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cMlled io the bone on crossing the Coast Eange, and runs imminent risk 
of rheimaatism or pneumonia. On the other hand, the San Franciscan, 
feeling the need of ha ving his pores opened by a good perspiration, can 
have his wish gratiiied in an hour or two by takiag the reverse direction. 
The "norther'' is, of course, more firequent in the great valley than on 
the coast; but its dryness and high temperature are not so much of a 
change ixom the ordinary condition of thmgs, and it therefore does not 
cause such general remark, distui'bance, or damage unless unusually 
severe. 

3. Climate of the slope of the Sierra Nevada.~The essential features 
of the climate of the Great' Valley may be roughly said to extend to the 
height of about 2,000 feet up its flanks into the " foot-hills," with, how- 
ever, an increasing rainfall as we ascend, and therefore greater safety 
for crops and less absolute dependence upon iiTigation. Higher up, 
the influence of elevation makes itself felt 5 snow falls and lies in whiter, 
while the summers are cool 5 and we thus retuni to the familiar regime 
of seasons as understood in the Middle and Northern States, including, 
especially in the more northern portion, the phenomenon of summer 
thunder-storms, which are almost unknown on the coast and in the San 
Joaquin YaUey. The same general features come into play more and 
more as we advance northward in the hiUy and mountainous regions 
lying north of San Francisco Bay, toward the Oregon line, marked also • 
in general by a gradual iucrease of timber growth. The features of 
the three principal chmates described intermingle, or are interspersed, 
ftccording as the valleys are open to seaward, run parallel to the coast, 
or are in communication with the great interior vaUey. We thus find 
numberhiss local climates, " thermal belts," and privileged nooks adapted 
to special cultures which may be impracticable in an adjoining valley, 
and almost insular as regards the region where similar conditions are 
predominant. To the southward, the chief climates above defined are 
modified by three factors, viz : the increase of temperature, the decrease 
of rainfall, and the decrease, from about San Francisex) southward, of 
the feature of summer fogs. As regards temperature, the extreme 
range is stiH very nearly the same at Los Angeles as at San Francisco ; 
but the averages are very considerably higher at the former point, that 
of the wintjcr being 60^, that of summer about 75^ Fahrenheit. At 
intermediate points along the coast, local variations excepted, the aver- 
ages vary as sensibly as the latitude. As to rainfall along the coast, 
its decre^ise is slow, descending from 24 inches at San Francisco to 15 
at Santa Barbara, 12 at Los Angeles, and 9 to 10 at San Diego. But 
in the inl^erior vaUey the decrease is much more rapid, as previously 
stated, modified locally, according as the divide of the Coast Eange is 
so high as to preclude the access of moisture from the sea, or low enough 
to admit its influence, The same factor influences also the coohng and 
moistening effect of the summer winds and fogs, which temper the 
summer (ilimate of the Los Angeles Plain, but fail to reach the Mojave 
Desert oi' the fervid plains of the upper San Joaquin VaUey. 

SOILS OP OALIFOEOTA, 

In a region of such vast extent, traversed by mountain ranges formed 
of rocks of all kinds and ages, there is of course an endless variety of 
soils, to describe aU of which would be beyond the lioiits of the present 
article, even if the data were avaUabie. Unfortunately this is far from 
being the case, the geological survey having paid but little attention to 
tl|.e examination of soils, which, it is true, is a subject requiring special 
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qualificatioriB and care on tlie part of tlie observer to insure useful re- 
sull^. There are, however^ some general features developed on a large 
scale in the more thickly settled parts of the State, a brief summary 
of which may find a place here» 

It is well known that the main axis of the Sierra Kevada is formed 
by granitic rocks, which in the northern portion of the range, as well as 
on the slopes, are usually overlaid by clay Blates and shales, forming 
the proverbial bed-rock'' of the gold-placers and gTavel-beds. The 
soil derived either directly from the granites or from the older portion 
of the slates— in other words, the gold-bearing soil of the Sierra slope— is 
an orange-colored (commonly called "red'^) loam, more or less clayey or 
sandy according to location, and greatly resembles, on the whole, the 
older portion of the "yellow loam" subsoil of the Gulf States. Of 
eourse it contains much more of coarse materials in the shape of unde- 
oomposed rock, and^its sand-grains are sharp instead of rounded. It is 
the predominant soil of " the foot-hills," and where ridges extend from 
these out into the Great Valley they are usually characterized by the 
red tint, which gradually fades out as the ridges flatten into swales in 
their approach to the San Joaquin and Sacramento Eivers, being lost 
in the gray or black of the " adobe," or the buff of the river-sediment 
Boils. Its admixture is everywhere, I believe, found to be advantageous 
to the other soils; and in the foot-hills themselves it proves to be Mghly 
productive, as weU as durable, easy of tillage, and what is termed a 
" warm " soil.. The rocks of the lower slope of the Sierra, but more 
especially those of the Coast Eange opposite, are predominantly of a very 
clayey charact(^r, soft gray clay shales and laminated clays alternating 
with ledges of gioft clay sandstone and brittle hornstone. Their mechan- 
ical and chemicjal decomposition results, therefore, in the formation of 
gray, buff, or sometimes almost white clay soils, which occupy the hill- 
sides and high(ir portions of the valleys, while in the lower portions the 
admixture of vegetable matter, especially in the presence of a compara- 
tively large amount of lime, causes them to appear dark, and often coal- 
black. These soils constitute the " adobe," so often mentioned in con- 
nection with Cialifomia agriculture. They are substantially the same, 
both as to tiliiuig quahties and chemical composition, as the prairie soils 
of the Western and Southern States. Like these, they are rich in plant 
food, durable, tmd strong, yielding the highest returns of field crops in 
favorable seasons and under good culture, but sensitive to extremes of 
wet or dry seasons, and of course more in cultivation, as well as more 
liable to crop failures, than lighter soils. During the dry season the 
adobe soil, unless it has been very deeply and thoroughly tilled, becomes 
consi}icuous by the wide and deep gaping cracks which traverse it in all 
directions, sometimes to a depth of several feet, precisely as in the ^^hog- 
wallow prairies " of the Southwestern States. Of course the effect of 
rains is here also similar in causing a bulging up of the masses between 
the cracks when the material which has fallen into the latter expands 
forcibly on wetting. Hence the "hog- wallow" surface is as familiar in 
California as in Texas ; and the fact that a traveler outside of the Sierras 
in the dry season is rarely out of sight of some such land is eloquent as 
to the wide prevalence of the "adobe." On the steep hillsides of the 
Coast Eange the sun-cracks aid in giving foothold to stock; and during 
the raiay season the water running into them to the bed-rock causes num- 
berless* land-slides, such as gave rise to the memorable case of Hyde vs, 
Morgan. As it is weU ascertaiaed that at a former geological period 
the entire interior vaUey, as weU as the bay of San Francisco, was 
&esh- water lake basins, the bulk of the adobe soil would seem to repre- 
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sent ancient lake, or rather, perhaps, swamp deposits, which are there- 
fore found in corresponding' positions in most of the connecting val^ys. 
On the bay w e find usually only a narrow strip of sandy soil rmmmg 
along the beach ; inland of this a level belt of black adobe (or at times 
salt marsh), from which there is a gradual ascent toward the foot of the 
Coast Eange, the soil becoming lighter colored and mingled with bowlders 
and rock fi^agments. The nature of the materials, as well as the form 
of portions of this slope, characterizes them almost inevitably as the 
result of glacial action. 

The peninsula on which San Francisco is situated is overrun with the 
dune sand drifted from the ocean beach for a distance of several miles 
south from the Golden Gate, so that the fixing of the sand and its con- 
version hito soil is one of the chief problems of the gardens and parks of 
that city. The city of Oakland, also, is situated on a somewhat sandy, 
but nevertheless quite productive, soil; and land of^^a similar character, 
but stronger by admixture of the adobe, yet easily tilled, forms the soil 
of th e fe]:1}ile valleys in the plain lying between the eastern shore of the 
bay and the coast range, which are largely devoted to market-gardens 
and fedt-culture, and, farther from the cities, to that of barley. The 
comparative dif&culty and more or less of uncertainty attendant upon the 
cultivation of the adobe soils, unless very thoroughly tilled, has caused 
a preference to be very commonly given to the lighter soils found nearer 
to the streams, which are formed of a mixture of the adobe with the 
river sediment, or, nearest the water-courses, of that sediment alone. 
It is suggestive of the character of the majority of California streams 
that the word " bottom,'' used east of the mountains to designate the 
well-defin ed flood-plain, is scarcely heard in the State, the more indefi- 
nite and general term valley'' being in general use. The obvious rea- 
son is that there is in most cases no very definite terrace, but a rather 
gradual slope from the bank to the borderiug hiUs. The Sacramento and 
San Joaquin have not, as a rule, raised their immediate banks perceptibly 
above the rest of the flood-plain, because the sediment they carry is not 
such as will subside at the slightest diminution of velocity, but is apt 
to be carried some distance inland. At the points of its upper course 
the San Joaquin, and in the lower portions both it and the Sacramento, 
subdivide into numerous sloughs traversing wide belts of more or less 
marshy flats, subject to overflow, and covered with a rank growth of 
^Hule." G^his name applies, strictly speaking, to the round rush (Scirpus 
Lacicstris)j which occupies predominantly the tide-water marshes, here 
as well as on the Gulf of Mexico. The farther from salt water, how- 
ever, the more it is intermingled with (or locally almost replaced by) 
other aquatic grasses, sedges, and cat-tad flag {TypJia)j affording, to- 
gether with the young ^' tule," excellent pasture nearly throughout the 
the year. Here, as elsewhere in such districts, the cattle soon acquire 
the art of keeping themselves from getting bogged, by maintaining a 
sort of paddhng motion when on peaty ground, while draught-horses 
require to be provided with broad tule-shoes." These tule lands, em- 
bracing a large number of rich and partly reclaimed islands, such as 
Union, Brannan, Sherman, and others, forming part of the counties of 
of Sacramento, San Joaquin, and Solano, continue with varying width 
along the east shores of Suisun and San Pablo Bays, and up the tribu- 
tary valle^ys of I^apa, Sonoma, and Petaluma, nearly to the limit of 
tide-watei'. It is noteworthy that, as regards salubrity, the tules, at 
least so fax as they are within reach of brakish tide-water, are less liable 
to malarious fevers than the upper portions of the great vaUeys. 

The soil of the tule lands is of two principal kinds : sediment land, 
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found chiefly along the Sacramento and other streams, carrying much 
" sli^m " from the hydraulic mines ; and peaty land, more prevalent along 
the San Joaquin and its branches. The latter kind consists almost en- 
tirely of tule roots, in various stages of freshness and decay, to a depth 
of from two to twenty and more feet ; in the latter case we have the 
" float land/' which rests on the water-table and rises and falls more or 
less with it. Like the " Prairie Tremblante,'' near ^ew Orleans^ it often 
trembles under the tread of a man, but will nevertheless sustain herds 
of cattle without the least danger, its bulges forming places of refuge for 
them in time of high water. An excellent fuel has been made by pulp- 
ing this mass and forming it into bricks like true peat. The tule lands 
were long thought to be worthless except for pasture purposes 5 but it 
has now come to be well understood that they are in large part of extraor- 
dinary fertility, and, if protected from overflow by levees, are almost 
sure to yield a^bundant crops every year, even iu seasons when those of 
the uplands fail for want of moisture. In their reclamation the construc- 
tion of levees is of course the first thing needful. The sediment land 
can then be taken into cultivation at once by the use of large sod-plows, 
resembling the prairie plows of the Western States. It is usual to bum 
off the rushes and native grasses previous to plowing, especially in the 
peaty lands where the plow would otherwise find no soil. But here the 
fire penetrates several feet down, either to the underlying soil or to 
moisture, leaving behind a layer of ashes so light that the plow is use- 
less. At the proper season grain is then sown upon the ashes, and either 
brushed in or trodden in by sheep, and extraordinary graiu crops are 
thus produced during the first years, the duration of fertility depending, 
of course, upon the soil underlying after the ashes have been exhausted. 
The tule lands bordering upon Tidare Lake are of a different character 
from those of the lower rivers. The soil is heavy, consisting of fine sed- 
iments mixed with gray clay and sh^ll dShris^ contains a large supply of 
plant food, and with proper cultivation will doubtless prove as Mghly 
productive as are the soils of the Great Tulare Plaius themselves. 

The soils of the Mojave Desert seem on the whole to be rather light, 
whitish silts, of whose possible productiveness little can as yet be said, 
except that wit;hout irrigation culture is hopeless. In striking contrast 
with these close soils of the San Joaquin YaUey are those which prevail 
south of the Sierras, San Fernando, and San Gabriel, in the Los Angeles 
Plain and its tributary valleys, the home of the orange, lemon, and olive 
iu their perfection. The fine rolling uplands ("mesas'') of that re^on 
are generally covered with a brownish, gravelly loam, from 8 to 20 feet 
in thickness, which, with tillage, assumes the most perfect tilth with 
ease. It is a generous, " strong'' soU^ varying locally so as to adapt it- 
self to every variety of crop, yet readily identifiable by its general char- 
acter from Los Angeles to San Diego. In most respects it may be con- 
sidered a variety of the red soils of the Sierra slope already described, 
like which it ai)pears to be pre-enciinently adapted to fruit culture. 

The soils of the plain to seaward of Los Angeles, and of the coast 
plains south of Santa Barbara generally, so far as not modified by the 
sediments of the streams, seem to be uniformly characterized by a very 
large amount of glistening mica scales, distributed ru a rather sandy^ 
dark-colored m ass, destitute of coarse materials. They are easily cul- 
tivated and highly productive when irrigated, although not unfre- 
quentl^ afflicted with a certaiu taint of " alkali.'^ This, however, when 
not too strong or salt, is here readily neutralized by the use of gypsum. 

"Alkali" soil is the name used in California to designate any soil 
containing such unusual quantities of soluble salts as to allow them to 
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become visible on tlie surface dni-iiig the dry season, as a white crust or 
efflorescence. They are of course found chiefly in low, level regions, 
such as the Great Yalley, and the plains to seaward of the Coast Range ; 
sometimes in continuous tracts of many thousands of acres, sometimes 
in spots so interspersed with non-alkaline land as to render it impossible 
to till one kind without the other. The nature and amount of salts in 
these soils is of course very variable. Kear the coast the alkali'^ is 
often iittk) more than common salt, and can be relieved only by drainage 
or appropi^iate culture* At times we find chiefly magnesian salts, when 
liming will relieve the trouble. But in the G-reat Yalley the name 
" alkali is in most cases justified by the nature of the salt, which almost 
always contains more or less carbonate of soda, and sometimes potassa. 
The presence of these substances, even to the extent of afourth of one per 
cent., while it may do but little harm during the wet season, results in 
their accumulation at the surface whenever the rains cease, and the cor- 
rosion of the root-crown, stunting, and final death of the plants. But 
when stronger, as is too often the case, the seed is killed duriag germi- 
nation. IVIoreover, land so afflicted cannot be brought to good tilth by 
even the most thorough tillage. Fortunately, a very effectual and cheap 
neutralizer of this, the true alkali," is available in the form of gypsum, 
which transforms the caustic carbonates into innocent sulphates. Wher- 
ever the amount of alkali present is not excessive, the use of gypsum 
relieves all difficulties arising from the presence of the former. More- 
over, analysis shows that in many cases large amounts of important 
mineral plant-food, such as potash, phosphates, and nitrates, accompany 
the injurious substances ; so that when the latter are neutralized, the 
previously useless soil may be expected to possess extraordinary and last- 
ing fertility. Abundant deposits of gypsum have been shown to exist 
in many portions of the State since attention has been directed to ita 
importance in this connection. 

On the eastern affluents of the Sacramento Eiver, the American, Bear, 
Tuba, Feather, and other streams heading in the region where hydraulio 
mining is practiced, a new kind of soil is now being formed out of the 
materials carried down from the gold-bearing gravels. The enormous 
masses of detritus washed into the streams, filling their upper valleys to 
the height; of 60 feet and more with bowlders and gravel, while a muddy 
flood of the finer materials overruns the valley lands in their lower 
course, have given rise to a great deal of complaint on the part of 
farmers; and the "mining debris question^' has been the subject of 
numerous lawsuits, and of njuch angry debate in the legislative halls. 
In some cases the lands so overrun are definitively ruined ; in others the 
new soil formed is of fair quality in itself, but as yet unthrifty ; in many, 
the best quality of black adobe is covered many feet deep with an un- 
productive "slum.'^ By the same agency, the beds of the Sacramento 
and its tributaries have become filled to such an extent as to greatly 
obstruct navigation and to cause much more frequent overflows, whose 
deposit, however, appears to improve, in general, the heavy lands of the 
plain, as ^^ell as the tules. It is difincult to foresee a solution of this 
question that would be satisfactory to aU parties concerned ; the more 
as the na^/igation of the bay itself is beginiiijig to sufl'er from the accu-^ 
mulation of deposit, the reddish sediment-bearing waters of the Sacra- 
mento being always distinguishable in front of the city from the blue 
water broaght in by the tides* 

NATURAL PASTTJBES. 

The most obvious agricultural consequence of the climatic features pre - 
viously outiiaed is that meadows and permanent grass pastures, and 
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even cloyePj are practically elimiuated from tlie agricultirral system of 
the State. Tliey are possible only where artificial or natural irrigation 
supplies moisture thi'oughout the season; and lands possessing this 
advantage are, thus far, as a rule, too valuable to be devoted to grass 
crops or pasturage. This sounds paradoxical in view of the fact that 
California is noted as a stock-raising country, and that her mountain- 
sides and valleys may be seen dotted with herds and flocks throughout 
the season. The newcomer instinctively pities the poor beasts who seem 
to be turned out on these brown slopes to starve from June to Decem- 
ber. And yet when he examines them more closely he finds to his sur- 
prise that they are sleek and fat, and are contentedij^ occupied in picking 
up from the parched and fissured soil something that satisfies hunger; 
varying their diet occasionally by browsing on the foliage of shrubs and 
the lower branches of trees. Several circumstances contribute toward 
rendering these "dry pastures" available. First, and perhaps chief 
among them, is the rapid transition from the growing season to the dry 
in May and June ; whereby the grass and other eatable herbage is cured 
into hay ^>^ sitti, instead of withering slowly and losing its nutriment by 
withdrawal into the roots, or washing into the soil by rains. Hence the 
occurrence of any heavy rain subsequent to the setting-in of the dry 
season is regarded as a calamity by stock-men ; for it leaches the dry 
pasturage of its nourishment, renders it unpalatable to stock, and some- 
times causes it to become moldy in part. From the same cause, the 
real lean and hungry season for stock is from the time when the rains 
have begun (October or November) to that when the new grass becomes 
strong enough to afford adequate pasture. The latter epoch, so anx- 
iously looked for, varies greatly from year to year. A universal welcome 
greets the first rain (usually about the middle or end of October), wash- 
ing the dust of months from the evergreen oaks and laurels, and allay- 
ing that of the roads, which has long shrouded every team in an earthy 
cloud. But it will not please the farmer if it exceeds the moderate amottnt 
needed to wash the face of nature, or possibly to enable him to start his 
plow ; for if it should be sufficient to start " the grass into rapid growth 
at that early i^eriod, the chances are that no more may fall until Christ- 
mas, or even later, and that instead a succession of dry northers riiay 
sear the tender blades, or even dry up their roots. When the rains set 
in later, in November, they are more likely to continue at short inter- 
vals ; and then the grass will be in good condition for stock by Christ- 
mas. But at times (as in 1878-^79) they may be delayed until near 
Christmas ; or having commenced early, they may be interrupted by a 
dry season (as in 1876-'77), when the grass may not be available until 
February, and stock, as well as meat-eaters, will have a hard time in- 
deed. During the growing season numerous native and introduced 
grasses contribute to pasturage. . On roadsides and in waste grounds 
one of the commonest and earliest is the wild barley {Hordeum juhatum)^ 
commonly called by an unfortunate misnomer "Foxtail Grass'', which 
is relished by cattle in its early stages, but later becomes not only use- 
less but a serious nuisance, in consequence of the tendency of its barbed 
and pointed spikelets to adhere to any moderately rough object, and, if 
penetrable, to x>enetrate it by a crawling process, which in the case of 
clothes soon brings it into unpleasant contact with the skin of the 
wearer ; while as a component of hay, or in dry pastures, it is reaUy 
dangerous. Among the best ingredients of the sj)ring pastures are six 
or seven species of native clovers, mostly annuals, and perishing at the 
setting-m of the dry season. 
Apart from s on-cured herbagCi properly so called, an importaat ia- 
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gredient of the "dry pastures^' is the dry pods of the ^^bnr clover'' 
[Medicago denticiUata). This hardy plant flourishes xmder difficulties 
that would discourage most other forage plants feom even attempting to 
make a li ving. When in its season it disputes even the hardest trodden 
paths, roadsides, and pastures with such hardy weeds as the bird grass 
(Polygomim aviculare) and the yellow centaury (Centaurea solstitialis, 
Tocalofe of the Mexicans). It lies close to the ground, with small leaves 
and flowers 5 but in time becomes noticeable from being crowded with 
its prickly pods, spirally rolled into peUets, whose hooked bristles cling 
tenaciously to the wool of sheep and impart to it the commercially un- 
profitable epithet of " burry." But however objectionable Irom the wool- 
grower's point of view, these burs are among the most substantial ingre- 
dients of the " dry pastures," and are eagerly picked up by all animals, from 
the hog to the horse. This bur-clover is among the many plants of 
European derivation which have become so naturalized over the largest 
part of the State that few think of them otherwise than as native weeds. 
The Argonauts of 1849 already found the hills waving with the wild oat 
(Avenafatua) yielding a wild hay which at that time was sold at fabu- 
lous prices, and even now continues to be held in high esteem. Two 
species of crane's-bill {Erodium cicutarium and moschatum) are even more 
common liere than in Southern Europe, and the first-named is esteemed 
as one of the most important natural pasture plants, being about the 
only green thing available to stock throughout the dry season, and eagerly 
cropped by them at aU times. Its Spanish name of AlfileriUa (signify- 
ing a pin, and now frequently translated iato "pin-weed") shows that it 
is an old citizen, even if possibly a naturalized one. 

WEEDS. 

To that process of naturalization of Old- World plants familiar to man- 
kind, the California climate seems to be peculiarly adapted ; for the 
commonest and most troublesome weeds of fields and roadsides are 
originally at home on the Mediterranean and Black Sea shores, and not 
usually found growing wild elsewhere. Thus the colza or rape-seed, 
under the common names of white mustard and wild turnip, everywhere 
takes possession of fields and waste places. The same is true, to a less 
extent, of one or two species of mustard proper {Sinapis nigra and ad- 
pressaf) and of the hedge-mustard (Erysimum officinale). Even the 
garden radish (EapJianus sativus) has escaped from cultivation to become 
a troublesome weed, often forming large patches, of a dehcate rose-tint, 
in a landscape otherwise yellow with mustard and native poppies {Esch" 
scholtzia). The larger mustard, often growing so high as to hide from view 
a man on horseback, is a formidable weed in portions of the San Joaquin 
and Sacramento Valleys, covering whole sections of land as a thicket, 
through which man or beast penetrates with difficulty. While the 
plants above mentioned embrace those immigrants whose coming and 
displacement of the native vegetation has exerted an important influence 
upon the face of the landscape and the operations of agriculture, there 
are numerous other weeds which, locally, give considerable trouble to 
the husbandman and gardener. The pimpernel {Anagallis arvensis), the 
spurrey (Spergula arvensis)^ several Old- World chickweeds, the omni- 
present dog-fennel, hog- weed, or wild chamomile {Anthemis Cotula)^ and 
among the grasses the soft chess or brome grass (Bromus mollis^ not unfre- 
quently miscalled "buffalo grass"), the annual spear grass {Poa annua), 
the darnel {Lolium temulentmn), a numerous contingent of the Goose-foot 
family {Chenopodium album j Bonus Henrims^ anthelminthicumj several 
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Amaranths {A. retrojlexus, spinosus, and others), the two cockle-burs 
(XantJiium spinosum and strumarittm)^ and other homely weeds, both 
of Europe and the Atlantic States, greet the immigrant with their 
familiar, if not altogether welcome, faces. The number of these is con- 
tinually increasing, some being as yet conJfined to a few localities, as, e. g.j 
the mouse-tail [Myosurus) to the peninsula north of the Golden Gate 5 
the Canada thistle to the neighborhood of Ghico 5 while the common 
purslane (Portulaca oleracea) appears dotted, here and there, all over 
the State. The advent of some of these is still historically traceable to 
the importation of some particular lot of seed, or to the unpacking of a 
box or crate of goods packed in straw; and in view of the direct com- 
munication of California by sea with all parts of the world, there is, of 
course, no limit to the possibilities of the importation of both foreign 
weeds and insects, save such as is imposed by climate. The latter, how- 
ever, is so peculiarly cosmopolitan and tolerant, permitting both the 
currant and the orange to flourish in the same orchard, that we may 
fairly expect the weeds and insect pests of India and Siberia to unite in 
worrying the Califomian farmer hereafter, unless some preventive meas- 
ures are taken. Even now, the weed question has assumed exceptional 
importance in the agricultural practice of California, in interfering with 
the otherwise so desirable practice of dry sowing in summer-fallowed 
ground ; and it is notable that, among the weeds so interfering, there is 
scarcely one of material importance that is a native. The legislative 
action so far taken refers only to the Canada and Scotch thistles^ and, 
curiously enough, the law misses its mark so far as the latter is con- 
cerned, the plant intended to be reached by it beiug in reality not the 
true Scotch thistle {On(ypordon\ but the milk thistle (Silybum). Among 
the many resinous, clammy plants popularly designated as " Tar-weed," 
formidable from their effects on the pants or skirts that brush by them, 
there are several native composites, and (on the Sierra slope) one of the 
Mimosa family, but none is more troublesome than the imported Madia 
{M. Sativa)j wldch is everywhere found in fields and waste grounds, 
though nowhere, so far as I know, in cultivation for its oily seeds. 



FORAGE CROPS. 

As already stated, the rainless summers in the part of California 
under consideration exclude from its agricultural system, at least on 
unirrigated land, both permanent meadows and clover. The search for 
forage plants suitable for such chmatic conditions was early begun and 
is far from being as yet concluded. The most obvious expedient, 
adopted at the outset and stiQ supplying the bulk of dry forage, is the 
cutting of the ordinary cereal crops for hay before the grain ripens. 
"Wheat hay" and " barley hay," which with oats similarly cured con- 
stitute the main mass of the hay crop, are among the Cahfomian oddi- 
ties that first strike the agricultural immigrant. Most of the late-sown 
grain^ as well as so much of the early sown as from any cause does not 
promise a good grain crop, and the " volunteer crop " that commonly 
springs up from the seed shed in harvesting the previous season's grain 
on land left untilled, is devoted to this purpose, for which it generally 
becomes fit some time in May, according to location. Oddly enough, 
embarrassment not uncommonly arises on fresh and strong land from 
'the fact that the straw is so strong and tall as to render it unsuitable 
for curing into hay. A great deal, also, is cut at too late a period, when 
the grain is almost full grown — ^it being well known that it is then that 
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the greatest total weight is harvested j the quality, however, is in that 
case of (bourse injured. 

During hay-makiag time (end of Apiil to that of May) the weather is 
usually so dry that there is little difficulty about curing. There are'no 
sudden thunder-storms to call for a hasty .garnering of the hay. Some- 
times, indeed, a late shower will give a superficial wetting to the shocks, 
necessitating their being scattered for drying 5 but with ordinary care 
in this resx>ect there is rarely any excuse for damaged or musty hay. 
So little danger is there that injury from rains will occur after May, that 
the shocks are often left exposed for many weeks to the bleaching action 
of dew and sunshine. The regular practice, however, is to gather them 
into large rectangular ricks, built without much reference to protection 
from raiQ, but mainly with regard to the convenience for pressiug into . 
bales. This is mostly done by contract with gangs or pressers,'' usu- 
ally consisting of four men with a wagon and press, who perambulate 
the country from June to October. These men generally take up their 
lodgings under a hut of bales, which is all the protection needed at that 
season ; and do their own cooking at some point outside of the ring of 
plowed ^TTound with which, as a safegniard against fire, the ricks are 
circumscribed. Such hay-baling campaigns are sometimes chosen by 
persons iieeding a change from sedentary life as an opportunity for re- 
cruiting their health without expense, if not with much pecuniary advan- 
tage. 

Even in this country, but little hay is handled in California without 
baling; and thus "bale-rope," from cut bales, is the universally recog- 
nized material for "tying up things," from a bundle to a broken wagon. 
Of late J' ears soft iron wire has, to a considerable extent, come into use 
for baling hay ; so that to stumble over a bundle of discarded " bale- 
wires " in the back yard is not at all out of the ordinary range of events. 

Alfalfa. — Undoubtedly the most valuable result of the search after 
forage crops adapted to the California climate is the introduction of the 
culture of alfalfa; this being the name universally applied to the variety 
of Lucerne that was introduced into California from Chili early in her 
history, differing from the European plant merely in that it has a tend- 
ency to taller growth and deeper roots. The latter habit, doubtless 
acquired in the dry climate of Chili, is of course especially valuable in 
California, as it enables the plant to withstand a drought so protracted 
as to kill out even more resistant plants than red clover ; as a substitute 
for the latter, it is difficult to overestimate the importance of alfalfa to 
California agriculture ; which will be more and more recognized as a 
regular system of rotation becomes a part of the general practice. At 
first alfalfa was used almost exclusively for pasture and green-soiling 
purposes ; but during the last three or four years alfalfa hay has be- 
come a regular article in the general market, occasional objections to its 
use being the result of want of practice in curing. On the irrigated 
lands of Kern, Fresno, and Tulare Counties, three and even four cuts of 
forage, aggregatin g to something like twelve to fourteen tons of hay per 
acre, have frequently been made. As the most available green forage 
during summer, alfalfa has become an invaluable adjunct to all dairy 
and stoct: farming, wherever the soil can, during the dry season, supply 
any moisture within two or three feet of the surface. 

Grasses, — Of the ordinary pasture and meadow grasses of Europe and 
the East., but a few have to any extent gone into cultivation. One ot^ 
the most unsuited to the climate, viz., Kentucky blue grass, is careftdly' 
nm-tured by daily sprinklings as the chief ingredient of lawns, for which 
the Eastern immigrant generally maintadns a preference, often satisfied 
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at an inordinate cost of money and labor, and sometimes of health. As 
water for household purposes is almost universally kept under pressure 
from elevated tanks or water-works^ the hose and lawn sprinkler are 
probably in more general use here than in any other country 5 and in- 
numerable attacks of rheumatism and malarious fever are traceable to 
their intemperate use, even to the injury of the coveted gra^s itself. But 
few attempts have as yet been made to find an acceptable substitute for 
the costly blue-grass lawn. Among those which promise best are the 
Itahan rye grass, which remains green all summer without irrigation in 
the bay climate 5 and, with i)rpper treatment, doubtless the Bermuda 
grass could also be used. In either case, fully six out of seven weekly 
sprinklings might be dispensed with. This rye grass (Lolium ItaUcum^ 
multiflornm) has in some districts become so naturalized as to be cut for 
"volunteer hay," while at other points it is regular^ cultivated with ir- 
rigation, if needed. In the tule lands and other naturally or artificially 
irrigated regions, the soft meadow grass {Holcns lanatus), under the 
singularly inappropriate name of ^^mezquite,'' as well as the orchard 
grass {Dactylis glomerata) have come into use for x^astureas well as hay; 
but the latter is not found in market. So of the millets (Panicum Itali- 
currij Germanicum), which are locally in use. Of late various species and 
varieties of sorghum are coming into favor ; among these especially the 
Dhoura, or Egyptian com, and the pearl millet (PennicUiara spicata). 
Other forage plants are under trial in various portions of the state but 
thus far none can compare in importance with the cereal grasses and 
alfalfa- It is probable that hereafter some of the native grasses and 
clovers, now considered as weeds only, wiU be found profitable for 
culture. 

STOOK-BEEEDING AND DAlRYINa. 

Prior to the American occupation, the breeding of sheep, horses, and, 
to a less extent, of neat cattle, roaming in flocks over the extensive 
ranches, was the chief occupation of the inhabitants ; and to a great 
extent the remnant of the original Spanish-Mexican population still 
clings to the old pursuit, which affords an easy livelihood, and permits of 
indulgence in that dolce far niente which seems to be impossible to the 
"Americanos," however varied may be the nationalities that compose 
the population of the United States. It thus happens that even where 
the "ranch" and stock are owned by Americans, the herders are to a 
great extent st ill the native "vaqueros," who, mounted on their hardy 
mustangs, and with the old-time lasso (more properly "lazo'"), coiled 
around the horn of their high Mexican saddles, and rarely more than a 
rope to guide their steed, may be seen careering around the steep hiU- 
sides with a disregard of aU the ordinary precautions agaiust the break- 
ing of necks that is quite straining to the nerves of novice lookers-on. 
As a matter of fact, accidenta very rarely happen to these wild riders; 
and their effici(mcy in keeping in bounds and "coiralling" the cattle iu- 
trusted to their* care, on the most rugged ground, is remarkable. It is 
but fair to say, however, that their practice has been quite successfully 
imitated by other nationahties, and that many a swarthy herdsman 
nowadays responds more promptly to the Saxon or ]N"orse salutation 
than to that of the Mexican- Spanish dialect. 

The purely jjastoral method of stock-raising is, of course, gradually 
receding before^ the advance of agriculture proper to the more thinly 
settled regions ; maintaining itself, however, iu some of the large ranches 
owned by parties declining to sell to small farmers. The obvious disad- 
vantage of being entirely at the mercy of the seasons, thus sometimes 
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losing in a single dry year all the increase of a previous succession of 
favorable ones, has gone far toward the introduction of a safer system, 
in which the hardy and nutritious alfalfa serves to carry reduced numbers 
of stock of correspondingly higher quality safely through the dry months. 
In few States, probably, is the value of improved breeds more highly 
appreciated than in California; and nowhere, probably, can the best 
strains of the more important breeds be seen in greater perfection. The 
one domestic animal of common note, not as well represented in Cali- 
fornia as elsewhere, is the hog ; the obvious cause of the comparative 
neglect being the absence of a sufficiently long and regular period of 
freezing weather, whereby the safe packing and curing of pork, hams, 
&c., is rendered too precarious. While, therefore, fresh pork of excellent 
quality is commonly found in the marke ts, the suppUes of bacon, ham, 
and lard are, as a rule, franished by the Western States, and partly by 
Oregon. Foremost in numbers among the rest is undoubtedly the sheep^ 
in its double capacity of wool-bearer and producer of some of the best 
mutton iu the world ; a combination which has doubtless contributed 
much to the preference given it on the part of the somewhat inert na- 
tive population. Easily satisffied with scanty pasturage, and in the south- 
ern part of the State scarcely needing shelter, the sheep is the very 
animal for the swarthy inhabitant of the adobe house, who loves to 
take his ease lounging on the airy veranda, asking of fate no luxury 
beyond a due allowance of cigaritos, and not at all envious of the greater 
comforts and riches of his unquiet, hard-working, and ever-scheming 
Saxon neighbor. 

The common sheep of the country, while far from being a high-bred 
animal, is yet superior in many points to the stock commonly found in 
other countries, and its adaptation to the climate has rendered it profit- 
able in cases where improved stock failed to pay. The Spanish Merino, 
whose blood doubtless runs in the veins of the native stock, seems to be 
best adapted to its improvement, and the best of this breed has been 
imported into the State. The wool-clip is among the most important 
products of South CaUfomia; but it would seem that the attainment of 
the highest quality requires some change from the natural conditions of 
pasturage, which present too great a contrast between the wet and diy 
seasons to insure perfect uniformity of the fiber. This, however, can 
undoubtedly be accomplished by the introduction of the proper forage 
plants. In dry seasons, such as that or 1876-77, the mortality among 
the larger flocks has sometimes amounted almost to annihilation. The 
sheep-owners of the plains, in order to save something, have driven their 
flocks to the foot-hills and valleys of the high sierras, leaving their route 
marked with the festering carcasses of the weaker animals, and sweep- 
ing every green thing before them, to the dismay of the dwellers in the 
invaded regions, who were thus sometimes themselves reduced to extrem- 
ities. In ordinary seasons, this migratioikhas its regular methods and 
routes, the herds ascending the mountains in the wake of the summer's 
drought, and returning to the foot-hills or plains to winter. 

Of other fleece-bearing animals the Angora or Shawl goat has attracted 
considerable attention, and seems to succeed weU; but the industry has 
not as yet assumed large proportions, chiefly, it seems, on account of the 
want of a I'egular market sustained by competition among the purchasers. 

Of horses, — The Mexican mustang, a rather undersized yet hardy and 
serviceable, but proverbially tricky, race, descended from the Spanish 
breed, and therefore far from being inferior blood, still forms the greater 
portion of the horses in common use in Cahfomia. The larger American 
horse brought from the Eastern States, although preferred for heavy 
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work, is not so well adapted to the mountains and requires higher feed- 
ing. The two varieties are of course rapidly mixing, and better blood 
than that of many California studs it would be hard to find anywhere. 
Fast horses and fast men have here, perhaps, more th^in elsewhere been 
the bane of the agricultural fairs, whose real and important objects 
have, until lately, been most frequently swallowed up in that of an 
opportunity for betting and horse-racing, to the disgust of the agricul- 
tuilsts. The introduction of the more useful breeds has not, however, 
been neglected, as is evidenced by the fine JS^orman and Percheron dray- 
horses seen on the streets of San Francisco. A tolerable riding-horse 
can probably be bought for less money in California than anywhere else 
in the United States, the mustangs (which are generally of light build) 
being bred in large herds on pastures, with httle care and therefore 
little expense. But when the excursionist pays twenty or thirty dollars 
for his steed he must not expect to find it trained to gentleness and 
affection, for the "breaking-in" process which these animals undergo 
on the ranches has but few of the features that ]VIr. Earey would recom- 
mend. The unwary horseman will pay for his experience by many an 
unexpected nip or kick, or by bemg left on foot at inconvenient distances 
from his destination, in consequence of a dexterous slip of the rein fi:om 
his arm, a sudden rush under a tree with low branches, or a "bucking" 
process of exceptional suddenness and violence. The mustang will, 
ordinarily, abandon these practices in proportion as it feels that the 
rider is "up to" its tricks 5 but the latter should never be found alto- 
gether off his guard against them, as he might safely do with a weU- 
educated horse. 

The neat catth of California, previous to the American occupation, 
were chiefly of a type whose ancestry may stiU be seen on the pastures 
of Andalusia — a middle-sized race, lightly built, bearing medium, long, 
but aggressively-pointed horns, which, combined with an irritable tem- 
perament and a fair capacity for speed, render the proximity of a herd 
of these cattle not altogether pleasant to the novice. Like its cousin, 
the Texas Long-horn, now familiar to the West, it is a hardy, prolific race, 
yielding a fair quality of beef, and a thick and tough hide, well adapted 
either to the production of sole leather or to that of the strong rawhide 
thongs, which serve the Mexicans in place of rope, twine, nails, and 
other domesti(j appliances deemed indispensable by more pampered 
nations. As milkers, however, its cows are a failure; nor are its oxen 
remarkable for either docihty or disposition to engage in agricultural 
pursuits, being the natural result of a nomadic life on wild pastures, from 
which they were driven in and "corraled," for branding or slaughtering, 
only a few times in the course of the year. All this, of course, has 
materially changed since the advent of the American. The immigrants 
brought their cattle with them over the plains, and found no reason to 
exchange the ]3rogeny of th^e for the pugnacious natives. The latter 
have, therefore, greatly diminished in numbers, and are little seen in 
the more populous regions, retiring before the advance of culture like 
their original masters, ^he gentler race that accompanied the Ameri- 
cans across the Kocky Mountains now dots the plains and foot-hiUs of 
the Great YaEey of California 5 and since their weaker brethren mostly 
perished .on that trying and weary voyage, a process of selection has 
taken place, as a result of which the worst breeds of " scrubs'' are rarely 
seen in the State. Moreover, the tendency to improvement that is so 
apparent in the use of perfected appliances of every kind has manifested 
itscLf at least equally in the importation of the best breeds of neat cat- 
tle, among which the Short-horn, Jersey, Alderney, and Ayrsliire, and 
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to some extent the Devon, have found especial acceptance, and are rep- 
resented, by some of tlieir best strains. Mucli discussion prevails as yet 
in regard to the relative merits of the various breeds under the pecnliar 
climatic conditions of California ; but already they are beginning to be- 
come localized in accordance with their several adaptations to local cli- 
mates, T^^hich can be found to suit all } and perhaps in time the tawny 
race of the Swiss Alps will find a congeuial range on the Sierra Kevada. 

The pi'oduction of beef is as yet hmited by tiie requirements of home 
consumption ; but the dairy interest is rapidly assuming a Tvider range, 
and with an increasing knowledge of the modifications of the processes 
demanded by chmatic conditions, the quality of dairy products is im- 
proving so much that as a market for aU but the choicest kinds, Cali- 
fornia win soon be closed to the Eastern producer, and will, perhaps^ 
compete with him in foreign markets. The average quality of the ndlk 
supplied to San Francisco and Oakland, from the numerous dairy 
ranches " on the coast and bay and in the Coast Eange, is greatly supe^ 
rior to that generally found in Eastern cities 5 one obvious reason being 
that in the absence of distilleries there is no opportunity or temptation 
to feed t]i« cows on unhealthy offal ; nor do the sleek and healthy cows 
that range the breezy hills of the coast ever need to be propped or slung 
up in order to enable them to stand the mUking process. It is beheved 
that an mndue increase of bulk from a too free use of the pump is all 
that the milk consumers of these cities ever have to complain of. 

Butter is now very generally of fair quality, some brands beiug quite 
np to the " gnt-edge standard. It is^usually sold in rods supposed to 
weigh t^^o pounds, but in reahty always several ounces below that 
weight — a circumstance so well understood, however, that the practice 
hardly amounts to deception. The price per roU rarely falls below 50 
cents to the consumer, and ranges more generally from 60 cents to $1.10 
about Christmas time, when even that which has been packed in casks 
with salt during the spring and summer brings 70 cents. 

The intimate connection (to the housekeeper at least) of butter with 
eggs suggests a few words on that subject in this place. The demand 
for eggs is unusually large in California cities, in consequence of the 
commonly prevailing practice of not only stagle men and women, but 
also small famihes in moderate circumstances, living in lodgings, and 
taking an easily made breakfast of eggs, bread, and coffee, thereafter 
going to the restaurant for dinner, and thus avoiding the pains and 
pleasures of housekeeping. Whatever may be said of the desirability 
of this p]:'actice in a social point of view, it manifests its effects in the 
price of eggs, which rarely falls below 30 cents per dozen to the con- 
sumer, and is more frequently among the fifties and upward ; even so, 
fowls camiot often be bought at less than 80 cents apiece, and $1 is a 
common price. Poultry-keeping is therefore a very remunerative pur- 
suit when judiciously managed, since feed .is as cheap as elsewhere ; and 
it is one o f the industries which have not, as yet, been overdone. There 
are no speicial difficulties to be overcome in poultry-raising in Califor- 
nia ; yet a great deal of money has been lost in attempts made by per- 
sons unfamiliar with its proper management. There is no lack of the 
improved breeds, but among them the Leghorns seem to enjoy the widest 
acceptance at this time. 

Apiculture is common throughout the State, and nowhere is the prod- 
uct of the bee of finer flavor, or marketed in a more attractive form. 
The best of improved hives are in common use, and the market is always 
supphed ^vith the frames filled with the dehcate, almost white, comb. Of 
course the improved varieties of bees have bean introduoedj and in t|ie 
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southern part of the State especially this industry is practiced on a 
scale not ofte]a to be met with elsewhere, as can readily be seen from 
the figures showing the export, amounting in 1878 to no less than three 
and a half millions of pounds. How Mndly the honey-bee takes to even 
the desert region of that country is well iQustrated in what has been 
supposed by many to be a snake" story, but what is an unquestion- 
able fact; namely, that some miners prospecting in Arizona struck a 
regular ^'fissure vein'' of honey in a rocky ridge, where the bees had 
been making deposits for years, and, although the vein-contents were 
not what they had been searching for, they took to it kindly and worked 
it, extracting therefrom a fabulous amount of honey. Another adven- 
turous colony took possession of the court-house cupola at San Ber- 
nardino, and had accumulated several hundred pounds of honey when 
discovered. The bee is very fond of the flower of the mountain sage 
{Artemisia)^ as well as of a number of other desert plants, and is thus 
afforded unhmited pasture through three-fourths of the year. It seems 
that certain kinds of flowers, not yet identified, impart to the honey a 
tendency to become turbid after straining, from the separation of mbiute 
white ciystals, whose nature has not as yet been ascertained. Such 
honey, whose other qualities are generally of the highest, has been un- 
justly suspected of adulteration in Eastern and English markets. The 
prejudice arising from this merely conventional defect will soon be 
overcome, and South California will doubtless become one of^ if not the 
largest, honey -producing countTy of the world. 

Silk-culture is at present almost extinct in California in consequence 
of the reaction against the mania for this industry that began in the 
State some eighteen years ago and raged with unabated fury for several 
years, inflicting severe) losses upon those who indulged in the popular 
delusi9n that the silkworm wouid thrive in the State without any special 
precautions in the way of shelter and such intelligent care as can be 
given only by those versed in its treatment. Some of the airy sheds 
that were supj^osed to be an adequate protection against the compara- 
tively shght changes of temperature are stiU extant, as monuments of 
that'^flusb period when mulberry trees were thought to be the only nur- 
sery stock wo]^th having. It can hardly be doubted that the advantages 
offered by a climate in which the food of the worm is available during 
all but two or three months in the year, yet free from the excessive heat 
that elsewhere militates agaiust the insect's weU-being, wiU ultimately 
assert theDiselves in the resumption of silk-culture in a calmer mood. 
It has been very successfully ketp up, on a small scale, by Mr, Gustavus 
Neumann, of Ban Francisco^ showing pretty conclusively that it is not 
the nature of the clhnate, but adverse commercial and industrial circum- 
stances that at present keep the rise of silk-culture in check. 

Alongside of the useful animals of California, some mention of the in- 
jurious ones should also be made. The grizzly bear and puma, or Califor- 
nia Hon, have ceased to possess more than an occasional local interest 
to farmers ; but the sneaking coyote, freed from the competition of the 
stronger animals, finds the conditions of his existence rather improved 
than otherwise by the multiplication of flocks on the mountain sides, 
where the thick ^^chaparrel" affords hitn a refuge from which it is not 
easy to dislodge him. Both he and the wildcat still range in sight of 
"the city," and make their presence felt in occasional inroads upon val- 
uable flocks. But the damage thus done is insignificant in comparison 
with the ravages of a much more peaceful animal, to which civilization 
has afforded additional safety and means of subsistence. This is the 
ground-squirrel {Sdurus Fossor)^ which the immigrant at fii-st is iacl|pe(l 
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to greet as an old acquaintance, it being very like the gray squirrel of 
the Western woods. It lives, however, exclusively in underground bur- 
rows, each occupied by from two to thirty individuals ; and from this 
safe retreat it levies its assessments upon the grain-fields with all the 
certainty and pertinacity of the tax-gatherer, not unfrequently harvest- 
ing as its share over one-half of the growing crop, and pursuing the 
grain into the stacks and sacks, and even to the barn itself. Passing 
through the grain-fields after harvest, one may see the wary little ani- 
mals scattering hastily to their holes by hundreds, like young spiders 
from a nest,' then, turning on their heels in the burrow, they will sit 
erect at the entrance, uttering a peculiar whistle, the signal of danger 
to their neighbors. The pot-hunter, imagining that he has a fine chance, 
will find them drop into their holes at the very instant that he pulls the 
trigger; a-nd should he succeed in putting a few shot through its tough 
hide, the chances are that the wounded animal will wriggle into its hole, 
out of reach, before the marksman has time to reach the spot. While 
not first-(5lass eating, yet both their carcasses and skins find a Heady 
sale ; but even skilled hunters appear to make but little impression upon 
their numibers in favorable ground. Wheat poisoned with strychnine is 
the remedy that has been thus far most used for their destruction, but 
the want of cooperation by neighbors renders all efforts for their exter- 
mination futile, and other domestic animals, as well as the farmers' 
friends, tlie birds, too often faU sole victims to the poison. Legislative 
enactments also nave failed to prove efficient in compelling united action. 
Of late the use of carbon bisulphide has been introduced with a fair 
degree of success ; and whenever the home manufacture shall so reduce 
the price of this substance as to bring it within the farmers' reach, there 
may be reasonable hope that the "squirrel nuisance" will be abated. 

Another animal equally destructive on a smaller scale is the gopher 
{Thomomys Umhrimcs)^ an animal of the aspect of a small rat, with a 
short, stumpy tail. Its shallow, winding burrows are marked by small 
piles of earth-crumbs at their outlets, and by the unaccountable dying- 
out of trees, shrubbery, and flowers when at their best, the animal feed- 
ing on their roots unperceived. The gopher can do little damage where 
the ground is kept iu perfect tilth, and leaves in disgust when it finds 
its burrows falling in behind it. But in plantations of young trees, in 
lawns, and the like, its ravages are most grievous, and difficult to check. 

Of insects, the Phylloxera^ and the " scale-bugs " attacking the pear and 
orange, a]?e those most complained of. The Colorado potato-bug does 
not seem to have made its way across the mountains. The Rocky Moun- 
tain locust-grasshopper is reported to have made its appearance occa- 
sionally in the mountain counties ; but it is possible that other species 
have been mistaken for it when, as sometimes happens, they have ap- 
peared in unusual numbers. This year an invasion by one of these 
((Edipoda Atrox) is reported as doing serious damage ia Sierra and Tu- 
lare Counties. The caterpillar, which occasionally appears ia countless 
numbers, completely denuding the live-oaks, and is then scarcely seen 
for several years, seems to be gradually enlargiag the scope of its appe- 
tite, and attacks the orchards. The cut-worm and codliag-moth also 
are increasingly complained of; yet, on the whole, insect pests do not as 
yet excite much alarm in California, despite the fact that they are unde- 
niably on the iacrease, both in numbers of the same species and in new 
ones being constantly introduced by sea and land. 

CEREAL CROPS- 

Of all the field crops grown in the State, 'wheat is the most important 
at this time. It was the first culture on a large scale iutroduced on the 
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subsidence of Ohe gold fever, and the returns received proved to be so 
much greater au^l more certain than those from the placer mines that 
it extended rapidly, and has ever since remained the largest and most 
generally appreciated product of California agriculture. The amount 
produced in 1878, an average year, was 22,000,000 of centals, of which 
8,069,825 were exported as grain, and about 500,000 barrels of flour. In 
the markets of the world the wheats of the Pacific coast are rioted for 
their high quality — the plumpness and light color of the " berry,'^ and 
the high percentage* of first-class flour it furnishes in milling. At home 
the extraordinarily high product per acre of forty to sixty bushels, and 
even more, under very imperfect tillage, for a number of consecutive 
years, forms a strong incentive to this culture; '^or is the Cahfomia 
wheat-grower obliged to be very careful in the choice of his seed. Prob- 
ably every known variety of wheat has in the course of time been 
brought and tried here ; but all, in a short time, seems to assume very 
nearly the same peculiar Califbrma type, upon which, iji fact, it would 
seem hard to improve materially. It is almost ludicrous, at times, 
to compare the eastern seed with its California offspring, which has 
undergone the " swelling process" of one season's growth in her generous 
soil and climajte. It is but fair to say that substantially the same 
peculiarities are observable in the wheats of Oregon, grown in the 
valley of the W iUamette and on the plains of the Upper Columbia. Since 
the growing season in the greater part of California extends, with little 
interruption fi'om cold, front the beginning of November to June, the 
distinction between winter a^nd spring graia is also in a great measure 
lost. The farmer plows and sows as early as practicable, watching his 
chances betwe^^n rains, in November and December if he can, in March 
if he must, or at any convenient time between ; increasing the amount 
of seed sown per acre in proportion as there remains less time for the 
grain to tUler. Should the ears fail to fill, he can still make hay. 

Much discussion has been had concerning the merits of early as 
compared with late sowing. The objections against the former practice 
are that copious early rains may start the growth too rapidly, the 
chances being that tathat case but little more water will faU until 
Christmas. It is true that the weather-wise may sometimes gain ma- 
terially by delay in sowing 5 but tlie general result of experience seems 
to be that it is better iu the long run to take the risk of having to sow 
twice, rather than that of being kept from sowing at all, until too late, 
by persistent rains. It has therefore become a very common practice to 
"dry-sow" grain in summer-fallowed land in September and October, 
The seed lies quiescent in the parched and dusty ground until called 
forth by the rains, and in clean fields and ordinary seasons such grain 
generally yields the highest returns. The preparation of the ground 
for the crop on the large wheat farms is usually made by means of 
gang-plows with: '£rom two to six shares, drawn by from three to five 
horses or mules, three animals very commonly walking abreast. At 
the critical season it is not uncommon to see half a dozen such imple- 
ments and teams at work ia a siQgle field, closely followed by a wagon 
carryiQg seed-grain and the centrifugal sower, which showers the grain 
upon the fresh-turned furrows, in strips thirty or more feet wide. Before 
the day ends the great (usually flexible) harrows have also performed 
their work, and 30 or 40 acres of what was a stubble field in the morn- 
ing have been converted into a weU-seeded grain field. Of late, appli- 
ances for seeding and covering have been attached to the gang-plows 
themselves, so that the whole task is performed in one operation — cer- 
l^inly the peri'ection of labor-saving inachinery. Seed dnlls are as yet 
32 AOS 
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in but limited use ; aithougli nowhere, probably, would dTillmg be more 
desirable, in order to admit of subsequent culture, for want of wMch 
<5rops often totally fail on the heavier soils. During the rainy season 
the covering is often done by rolling alone, and on harrowed ground 
the roller is frequently used later ia the season, in order to compact the 
mrfQ<:.Q BO m to mitigate the drying effects of northers." 

In the grain harvest (which ^begius in the second week of June) the 
" wholesale mode of procedure is eciually prevalent. The scythe is 
used only to cut the Y/ay, and that on small farms then fellows the 
reaper, tiired if not owned by thd farmer himself. But the binding and 
shockmg i^rocess tliat is to succeed is far too slow for the large grain- 
gro^'V'er, who has hm hundreds, and sometijnes thousands, of acres to 
reap within the short time allowed by the exceedirsgly rapid matui^hig, 
which tlireatens him with serious loss by shedding," the air being at 
that season very dry even at night. His iinplement is the giant header, 
pushed into the golden fields by from four to eight horses. Its vibrat- 
ing cutters clip off the heads with only a few inches of straw attached, 
on a swa th 16 and even 28 feet wide, while a revolving apron caxries the 
laden eAivs to a wagon driven alongside, and having a curious, wide, 
slanting bed for their reception. Several of these wagons drive back 
an€l forth, between the swaths and the steam thresher, where, within half 
an hour, the grain that was waving in the mofuing breeze may be sacked 
ready for shipment to Liverpool, Even this energetic mode of procedure, 
however, has appeared too slow to some of the progressive men in busi- 
nms^ and we have seen a wondrous and fearful combination of header, 
tlitesher, aiid sacking- wagon moving in procession side by side through 
the doomed grain. If this stupendous combimition and last refinement 
i^hiiil prove practically successful, we shall doubtless next see the flour- 
ing -mill itseJf form a part of this agricultural pageant. Where farming 
is not doue on quite so energetic a plan, the reaped and bound grain 
being at that season perfectly safe from rain, is left either iu shocks or 
stacks untn the threshing party comes around, mostly with a portable 
engine often fed with straw alone, to drive the huge separator,'^ whose 
com])ined dki and puffing will sometimes startle late sleepers, as it sud- 
denly starts up in the morniug from the most unexpected places. Two 
wagons usually aided by soEie " bucks (a kind of sledge-rake, which 
also serves to remove the straw Jfrom the mouth of the thresher) feed 
the devouring monster. In an incredibly short time the shocks or stacks 
are cleared away and in their stead appear square piles of turgid grain- 
sacks and broad, low hillocks of straw. Both products often remain 
thus for six or eight weeks, the grain getting so thoroughly dry in the 
interval th3>t there is frequently an overweight of five or more jyer cent, 
when, after its long passage in the damp sea air, the cargo reaches 
Liverpool. The moral question thus arising as to who is entitled to 
the benefit of this increase I will not pretend to determuie ,• but the 
X^roducers say that they rarely hear of any difierences in their favor. 

The manner of disposing of the straw is one of the weakest poiats of 
California agriculture. -"N'oar to cities or cheap transportation, much of 
it is baled iilce hay, and finds a ready market, but in remote districts 
it is got rid of by applying the torch ; and these strawfires-^ habitually 
redden the autumn skies as do the'prairie fires in the western States, 
covering the whole country with a smoke haze, as a faint reminiscence 
of the Indian summer, wliich is not otherwise well-defined on the Pacific 
coast. This holocaust of valuable materials, which might be made the 
means of some si i ght retiirn of plant-food to the sod, is a standing reproach 
to those who practice it j yet they Jiave some exQUi^e ia the fact that the 
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peculiarities of the climate do not make it as easy to convert it into 
manure as is the case in countries having summer rains. For in winter 
the temperatmre is, after all, too low to favor rapid decay, while during 
the summer months, the intense drought soon puts an end to fermenta- 
tion. It therefore takes two seasons to render the straw fit for plowing 
in ; and in the mean time, as left by the thresher, it occupies considerable 
ground. As y et, the conviction that straw-burning is penny- wisdom 
and pound-fooJishnees has not gained sufficient foothold to induce the 
majority of wheat-growers to take the pains of putting the straw into 
stacks with concave tops, to collect and retain the water. But thos« 
who have done so report that the resulting improvement of the soil payi 
well for the trouble. The practice of burning will, of course, disappear 
so soon as the system of large-scale planting gives way, as it soon must^ 
to that of mixed farming on a smaller scale. 

Of the other eerealSj Barley and Oats^ are the only ones that can 2M 
yet lay claim to general importance 5 and the methods of culture ara 
much the same. Like the wheats, so the barleys of California are of 
exceptionally Mq quality, that of the ^'Chevalier'' variety being 80 
eagerly souglit for by eastern brewers that but little of it finds its way 
into Cabfomia- brewed beer. The common (six and four rowed) barleys 
are, however, themselves of such high quality that the absence of the 
highest grade grain is certainly not perceptible in the quahty of the 
beers, iuto which, unlike most of its eastern brethren of Saint Louis 
and Chicago, nothing but barley and hops find their way. The various 
kinds of Oats are produced for home consumption only, the difficulty 
being very commonly that the straw becomes so strong as to interfere 
seriously with its use for forage. Eye is grown to some extent in the 
mountain counties, and yields a splendid graiu, called for chiefly by the 
taste of the German population for rye bread. Some Polish wheat 
(Triticum polonicom) is grown under the name of "white rye.'' Maize is 
thus far grown, but to a small extent compared with wheat, barley, 
and oats 5 not, however, because of any difficulty in producing corn, 
which, both as to quality, size, and yield per acre, can compete with 
any in the Mississippi YalLey. The large foreign element iu the popu- 
lation limits the demand for corn-meal, and, as before remarked, on ac- 
count of the mild winters, hog-raising on a large scale is not Likely to 
become important in the State. - A good deal, however, is planted for 
green-soiling purposes iu connection with dairies. The plantiug is gen- 
erally done very late in April, and in May after everythiag else has been 
attended t/O, since in the coast climate a crop of corn is often made 
without a drop of rain from the time of planting, when the season has 
been one of abundant moisture. Of late, several mJllets, and among 
them especiallj?^ the Dhoura or Egyptian com, are coming into favor. 
The Dhoura, though not as much relished by cattle as maize fodder, 
will admit of tliree cuttings each season, when irrigated, and the meal 
made from its grain is by many preferred to corn-meal, while as a 
chicken-feed it is, apparently, superior to anything else. 

MISCELLANEOUS FIELD CROPS. 

Of other field crops, the " heans^^ that formed the chief solace of the 
Argonauts of early days are still prominent, especially where the Mex- 
ican element is somewhat strong. To them ^' frijoles " are still the staff 
of life, supplemented by the " tamales,'^ the native preparation of the 
"roasting-ears" of green com. 

The Irish potatoes grow Ui California are not^ as a rule^ of first qual- 
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ity, but incline to be watery. The tuber is largely imported from Utah 
imder the name and style of Salt Lake potatoes," albeit much that is 
sold under that brand is of California growth. The sweet-potato flour- 
ishes especially in the lighter soils of the coast south of San Francisco ; 
its quality would not be likely to be criticised by any but those who 
have been accustomed to the product of the Gulf States or of the An- 
tilles. 

The higpumpMns of California have acquired a world-wide reputation 
not nnlik pi that enjoyed by the sea serpent. The unprejudiced observer, 
however , readily appreciates the fact that when a well organized pump- 
kin has ten months^ time to grow instead of three or four, it has every 
reason to give a corresponding account of its stewardship. But while a 
laudable ambition to excel may result in the production of three-hun- 
dred-pound pumpkins, it is but fair to say they are not the rule j being 
inconvenient to handle, and, like other organisms exceeding a certain 
age, inclined to be hard and tough. The same is true of mammoth 
beets (mangel-wurzel), carrots and turnips, which, when left out in the 
field during a mild winter, contiQue incontinently to grow and develop 
until the time comes to put in another crop. The dairy-men and stock- 
breeders raise these crops largely and are chiefly responsible for the pro- 
duction of the monsters. 

The sugar-leet succeeds admirably in a large portion of the State, and 
in appropriate locations jdelds a juice of extraordinary richness; as 
much as 19 per cent, is clarified in some cases (but I can vouch for 15 
only fronx personal experience), and a fair degree of purity. Several 
prosperous beet-sugar factories already exist, the failures reported hav- 
ing apparently been due to mismanagement. It is difficult to see why, 
with such material and the possibility of keeping up the supply for nine 
months by the planting of successive crops, this industry should not be- 
come one of the most important and lucrative in the State, and fully 
able to compete with any sugar-cane planting that may hereafter be in- 
troduced in the southern portion of the coast. 

Mop growing is an important industry in the middle portion of the 
State, especiaUy in the Sacramento Yailey and in the Russian Eiver 
region, north of San Francisco Bay. The product is of excellent quality, 
and is much sought after by Eastern brewers. 

Of other crops of minor or only local importance may be mentioned 
the cultuice of pea-nuts^ chiefly in the coast region south of San- Fran- 
cisco; of the chiccory root, in the neighborhood of Stockton, supplying a 
large amount of ttie parched and ground '^old government Java coffee" 
sold by g:rocers. In the same neighborhood the culture of the " Persian 
insect-powder plant (Pyrethrum cameumj is being successfully carried 
out, the i)roduct being in very general requisition on account of the 
prevailing abundance of fleas. This neighborhood supplies a quality oi 
mustard that is somewhat overwhelming to the novice, and even for 
plasters should be diluted with flour. Were rape-seed oil in demand, 
the fact that the whole State is overrun witli the plant that produces it, 
as a most troublesome weed, proves what could be done with it if fos- 
tered. 

HORTICULTURAL PRODUCTS. 

Nothing, probably, strikes the new-comer to California more forcibly, 
and nothing certainly more agreeably, than the advantages offered by a 
climate where plants can ordmarily be kept growing from ten to twelve 
months in. the year, provided water is supplied. The immigrant desir- 
ing to make a home for himself is delighted to find that the rapid growth 
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of shrubbery and flowers — and among them many that he has so far 
seen only nurtured in greenhouses — wiU enable him to create around 
him in the course of three seasons^ on a bare lot, a home atmosphere 
that elsewhere it would have required ten or more years to establish. 
The housewife, however industriously disposed, is not ill-pleased to find 
herself relieved from the annual pressure of the " preserving season ^ 
by the circumstance that fresh fruits are in the market at reasonable 
rates during all but a few weeks in the year ; so that a few gallons of 
jellies is all that is really called for in the way of " putting up.'' It is 
not less pleasing to her, as well as to the rest of the family, that a good 
supply of fresh vegetables is at her command at all seasons, and that 
the Christmas dinner, if the turkey does cost 30 cents a pound, may be 
graced with crisp lettuce, radishes, and green peas just as readily as it may 
be celebrated by an open-air picnic on the gr6en grass under blooming 
bushes of the scarlet gooseberry. Of course there are seasons of prefer- 
ence for each vegetable, but among the great variety naturally intro 
duced by the various nationalities there are few that cannot be found 
in the San Francisco market at almost any time in the year — ^if not 
from local culture, then from some point between Los Angeles and 
the mouth of the Columbia. The truck-gardens are largely in the hands 
of the Italians and Portuguese, who have brought with them from their 
home habits of thrift; and their manure piles, windmills for irrigation, 
and laborious care of their unceasiug round, of crops on a small area, 
render their establishments easy of recognition. Their products are 
distributed partly by themselves, partly by the ubiquitous Chinese 
huckster, trotting with his two huge baskets under a weight that few 
Caucasians would carry for any length of time. Not a few Chinese also 
are engaged in the truck-farmmg business. The vegetables are in gen- 
eral of excellent quality, and it may be truly said that in no city in ttie 
United States is the general quality of fare so good, so well adapted to 
every variety of taste, and, last but not least, so cheap, as in the city of 
the Golden Gate ; and nowhere is the decoration of even the humblest 
homes with flowers and shrubbery more universal and at the same time 
so generously aided by nature. 

In no department of industry, probably, is the reputation of Califor- 
nia better established than in regard to fruit culture. Its pears seem to 
have been the pioneers in gaining the award of special excellence ; grapes 
and cherries have rapicily taken a place alongside, and, last, oranges 
and leimons have come to dispute the palm with Sicily and the Antilles. 
The most striking peculiarity of Cahfomia fruit culture is its astonish- 
ing versatility, not to say cosmopolitanism 5 for the variety of fruits 
capable of successful culture within the limits under consideration in 
this article probably exceeds, even at this time, that found elsewhere in 
any country of similar extent, and is constantly on the increase by the 
introduction of new kinds from aU quarters of the globe. Doubtless, in 
tin^ie, each district mil settle down to the more or less exclusive produc- 
tion of certain kinds found to be most profitable under its particular cir- 
cumstances, so far as the large-scale cultures are concerned; but who- 
soever raises friut mainly for home consumption wiU hardly resist the 
temptation oflered by the possibility of growing side by side the fr-uits 
of the tropics and those of the north temperate zone — the currant and 
the orange, the cMerry and the fig, the strawbeny and the pineapple, 
the banana and plantain, as well as the apple and the medlar. It 
would be supi^osed that the quality of these products must of necessity 
sufler grievously under the stress of their mutual concessions of habit j 
ftnd thiSj of coilrsey is true as regards the highest qualities of the ex- 
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tremes, under the judgment of the expert, but uni)erceived to a surpris- 
ing degree by the taste of the public in the general market. The oranges 
grown in some of the sheltered valleys of the Coast Eange, and on the 
red soils of the Foot Hills, as far north as Butte County, often success- 
fully dispute the precedence of the product of Los Angeles and San 
Bernardino. 

In view of the short time within which this industry has developed, 
and of the multitude of nationalities which have taken jmrt therein, it is 
not surprising that many important questions relating to it should still 
remain unsettled, and that the best regular routine for the several dis- 
taicts, or even for general practice, should as yet not have been estab- 
lished. Too many different varieties, whose adaptation to the local and 
general climate is undetermined, fill the orchards, and give rise to im- 
mense quantities of unmarketable fruit, that ultimately fall to the share 
of cattle and hogs. The high price of labor and of transportation from 
remote districts condemns another large part to a similar fate, especially 
in favorable seasons, when the local market soon becomes glutted with 
fruit unable to bear shipment to the East. Curiously enough, even at 
such times, the prices of fruit to the consumer are generally higher than 
is the case at corresponding times in the Western States, showing irref- 
ragably that the cost of production is higher, and consequently that 
only finit of high quality can bear exportation. Inattention to this 
point has rendered unprofitable, or worse, many of the refrigerator-car 
shipments heretofore made, and the same want of proper care in assort- 
ing the various qualities is one of the chief causes of frequent business 
failures of those supplying the markets of San Francisco. This practice, 
however, is fast being improved upon, and the disposal /)f the surplus 
fruit by drying is beginning to relieve, to a very great extent, the glut that 
has often depressed prices b^low the paying point. The exportation of 
dried fimts of all kinds is doubtless destined to become one of the most 
important branches of agricultural industry in the State, both on account 
of qualitj'' and of the natural facilities for the drying process offered by 
the dry summer air. It is found to be absolutely necessary to exclude 
in the drying operations aU access of insects, which otherwise lay their 
eggs on the fruit and spoil it within a year. This is now very generally 
and effectually accomplished by the use of the best drying apparatus, not 
uncommonly in co-operative factories erected by comx^anies or granges. 
The quahty of the prunes, plums, apricots, pears, &c., cured by some of 
these establishments is not behind the best of the kind imported from 
France and Italy, but as yet the neatness and convenience of the pack- 
ages is not so generally what would be necessary to render them equally 
attractivt) to the purchaser. 

While the orange, lemon, hme, and other sub-tropical fruits are more 
or less in cultivation up to the northern third of the State, they form the 
specialty of Los Angeles, San Bernardino, and adjoining counties, where 
also the i)ineapple, banana, guava, and other more strictly tropical fruits 
are mainly under trial. In a measure, what has been said above of the 
more non:hern fruits applies here also. While much fruit of the highest • 
quality is produced, much also is still in the experimental stage, and some 
very poor lots are occasionally thrown upon the market. "The subject 
has lately, however, been earnestly taken in hand by the young but 
proportionally energetic Horticultural Society of South CaJifornia, in 
which a number of the most intelligent men have combined to determme 
in the shortest possible time, by systematic experiments, discussion, and 
scientific investigation, in connection with the agricultural department 
of tito ujiivemty, the practicaliy important queati<>aif relating totliia 
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culture. Wliilo the OKiiige and lemon product is niarket;ed witiiout dif- 
ficulty and at good prices, the millions of excellent limes borne by the 
hedges customary in the southern i>art of the State are stiU mostly 
allowed to decay where they fall. The manufacture of citric acid can 
hardly fail beibre long to put an end to this waste of precious material. 
The pomegranate, which is to some extent similarly used^ generally 
finds a ready sale ibr its frtiit. The olive, so generally found around the 
old missions as a relic of the past, has not so far found its place in gen- 
eral culture 5 and on the shelves of the grocers in the cities we still find 
the same mixtures of cotton-seed, peanut, and other oils, with a modicum 
of the genuine product of the olive, that foim the standing comiAamt of 
salad-eaters throughout the United States. The subject of olive culture 
has of late attiracted considerable attention, and small quantities of ex- 
cellent oil have been made in various parts of the State, proving beyond 
cavil that its production can be made an imjiortant industry. The cul- 
ture of the fig in California is coextensive with that of the vine, and 
both iresh and dried fruit of the highest quality is found in the market. 

As to nuts, the European wahiut, Italian chestnut^ and almond are those 
whose culture on a large scale has been successfully carried out. The 
filbert may alg^o be mentioned. Of these, the almond has been made 
the subject of the largest experiments, and, as might be exjiected. there 
have been numerous disappointments in consequence of the seiection 
of unsuitable localities, subject to light fi^osts at the time of bloom. 
The best results have been obtained in situations moderately elevated 
above the valleys, thermal belts,'' where the cold air cannot accumu- 
late. The quality of the product leaves nothing to be desired, where 
proper care is ]bad in selection of varieties. 

The Japanese persimmon promises here, as In the Southern United 
States, to pro^''e an important acquisition. The pijuhe^ the carob, the 
pistacMo nutj and many others are under trial. 

Of small finits, the stmwbert^y is in the market during the twelve 
months of the year. ICaspherries a»nd dlacJcberries are largely grown, 
both for market and canning. The mrrant is of especial excellence 
and size, and is extensively grown between the rows in orchards. 
Oooseherries have not been altogether successful iu general culture. 

A good deal has been said and written about coffee culture. It was 
currently reported that a kind of coffee grew wild in the foot-hiUs, and 
of course the real cofee must succeed. The ^^wild coffee," however, is 
simi3ly the California buckthorn {Frangula Calif ornica)^ and of course no 
more suitable for a beverage than tuinip-seed. True, coffee trees are 
now growing at numerous points in the State, but it is not probable 
tiiat the ciiitur© will prove a success outside of South California, 

ailAPE CULTURE AKD WIK-E-MAKIKG. 

The grax^e vine v/as among the culture plants introduced earliest by 
the CathoKc miissionaries. The similarity of the Califoriiia climate to 
that of the vine-growing regions of the Mediterranean would naturally 
suggest the probable success of vine culture, corroborated by the fact 
that a native ^ine, albeit with a somewhat acid and unpalatable fruit, 
grows abundantly along the banks of all the larger streams. The grape 
variety introduced by the missionaries, and still universally known as 
the " Mission" grape, was probably the outcome of seed brought from 
Spain ; it most resembles that of the vineyards vfhich furnish the "Beui- 
earlo'' wine, l^t is a rather pale-blue, small, round berr^ , forming at 
timee very large and somewLuit straggling bunches. It is veiy sweet, 
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especially in South California, has very little acid, very little astrin 
gency, no definite navor, and, on the whole, commends itself as a wine- 
grape only by the abundance of its juice and its great fruitfulness. The 
America-n immigrants found this vine growing neglected around .the old 
missions, along with the olive, fig, and pomegranate. It soon attracted 
the attentioix of the European emigrants from wine-growing countries, 
was resuscitated and propagated, and still forms the bulk of the vineyards 
of California, We have good testimony to the effect that the wines 
made by the missionaries were of very indifferent quality, owing pailly, 
of course, to the inferiority of the gTape used, but chiefly to the primi- 
tive mode of manufacture ; the entire caskage consisting of a few large, 
half-glazed earthenware jars (tinajas)^ from which the fermented wine 
was rarely racked off, being mostly consumed the same season. Still, 
the luscious grapes and refreshing wines of the missions are dwelt upon 
with all the delight that contrast can impart by travelers just from the 
fiery ordeal of the Arizona deserts or the thirsty plains of the Upper 
San Joaquin. The European wine-makers soon improved vastly upon 
the processes and product of the padres, but^ in accordance with the fast 
ideas of the early times of California, they imprudently threw their im- 
mature product upon the general market, and thereby damaged the rep- 
utation of California wines to such a de^ee that it is only of late years 
that the prejudice thus created has been overcome, not only in conse- 
quence of better methods of treatment, and greater maturity of the 
wines when marketed, but also, and most essentially, by the introduc- 
tion of the best grape varieties from all parts of the world. The result 
is that, at this time, a large part of the wines exported are either par- 
tially or wholly made of foreign grape varieties, and, as a whole, will 
compare favorably with the product of any European country, while 
among the choicer kinds now ripening there are some that will take 
rank with the high-priced fancy brands of France. It is true that so far 
all California-grown wines are recognizable to experts, a peculiar flavor 
difficult to define, which has been caUed " earthy," recalling to mind 
that of the wines of the Vaud and of some of Burgundy. But this 
peculiarii3y remains unperceived by most persons, and is not comparable 
in intensity to the ^^foxy" aroma of wines made from the American 
grape varieties. 

Another prominent peculiarity of the California wines is that they are 
generally of considerable alcoholic strength, as the result of the intense 
and unremitting sunshine under which they invariably ripen. This is 
especiallj'^ the case in the Los Angeles region, whose natural wines are 
by many, at first blush, thought to be "fortified,'' since they not only 
reach the maximum alcoholic strength attainable by fermentation, but 
even then retain a very perceptible amount of unchanged sugar. This 
circumstance interieres, of coui^se, with the safe daily and sanitary use of 
the native wines at home, and explains the fact that as yet a not incon- 
siderable amount, of French clarets especially, is imported into* California 
for table use by the foreign-born population. This folly (for such it 
must be considered in this iDoint of view) has already been in a measure 
remedied by the use of such varieties as the Hungarian '^Yinfandel" 
and others of a more acid and tart character 5 and it is quite probable that 
it will be found desirable to limit the time of exposure of the ripe grapes 
to the sugar-making autumn sun in order to restrict still further the 
alcoholic strength of some of the wines. Of course, the German and 
French vintners are difficult to convince that there may be in California 
too much of the blessed sunsMne, every hour of which, in their native 
climes, adLds to the market value of their product. This is but one of 
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the many points in which the vinicultural practice of California seems 
susceptible of improvement. We find elsewhere that long experience 
teaches the vintners of each country how to obtain the best possible re- 
sults under their particular conditions; and it is not surprising that 
during the short period of experience had in California, and with the 
tendency of Spaniards, Portuguese, Italians, French, and Germans to 
introduce each the practice of his ot\ti. country under circumstances so 
diflerent, the best methods and uniformity in quality should not yet 
have become fixed. What is true of wine-making proper is equally so 
of the modes of culture. The padres naturally adopted the system of 
short pruning i)revailing in their own country, and the later comers as 
naturally continued it, and, oddly enough, applied it almost indiscrimi- 
nately to the other grape varieties brought from Northern France, Ger- 
many, and Hungary, in some cases even to the varieties of the native 
American stock, altogether unused to such summary treatment. The 
experimental stage in California wine-making is also strikingly evi- 
denced by the great variety of grapes still found in the vineyards of 
progressive growers, as the result of "which we find in the markets and 
in fairs a most tempting and beautiftil display of the grape varieties of all 
countries ; and nothing can be more convincing as regards the peculiar 
adaptability of the State to this industry than the excellence of most of 
these often surpassing in this respect the best of their kiud in their 
original homes. Yet we can hardly wonder at this in a climate which 
allows the currant and the orange to ripen side by side. 

Another di:awback to the quality of the wines thus far is the tend- 
ency of each vine-grower to make his own wines, involving not only 
an unnecessary multipHcation of costly buildings, caskage, &c., but 
also the unfounded assumption that wine-making is an easy thing and 
can be managed by any one having a moderate amount of common 
sense ; whereas, on the contrary, the production of the best possible 
result from a given material requires in this case, as in other manufact- 
uring industries, a very considerable amount of knowledge and good 
judgment, which can be in some degree replaced by merei practice only 
in countries where long experience has settled all into a regular routiile. 
The introduction of large wineries, managed by professional experts, 
(like the magnificent establishment of Buena Vista, near Sonoma Town), 
has gone far toward redeeming the wines of California from the re- 
proach cast upon them by the hasty marketing of first crude efforts, 
which has, until lately, caused much of the native product to be sold 
under foreign labels. They have always possessed at least the merit 
of being made of the grape pure and simjjle, ungallized and unpainted, 
not so much, perhaps, as the result of superior virtue of wine-makers 
on the Pacific coast as because the superabundance and low price of 
grapes reduces the temptation to adulterate or correct'' the natural 
product to a minimum. Even within the last few years some vineyards 
in the interior have been in part harvested by turning in hogs ,• and 
other uses for the surplus product have been sought and found in the 
making of an excellent sirup by evaporation of the must. The growing 
appreciation and consequent better price of California wines will prob- 
ably hereafter prevent recourse to such expedients. 

A detailed consideration of the methods of wine-making is beyond 
the limits of the present article, but it should be said that after the 
piclang of the grapes (usually by Chinese) the means and appliances 
used in the succeeding xjrocesses are generally (as in other branches of 
agriculture in California) of the most approved and efficient kind, and the 
operations conducted in the most cleaiiJy manner. The reported tread- 
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ing of the grapes by the feet of " Greasers " in tlie southern part of the 
State api)lies only to the pommace destined for distillation into brandy ; 
albeit for certain kinds of wine {e. g,. Port) the treading process is deemed 
indispensable in Europe, and, after ail, feet can be washed as clean as 
hands. 

Again, there are in California, as elsewhere, regions whose soil and 
climate favor the development jof the highest qualities in wines, while 
there are others whose product, however abundant, good-looking, and 
pleasant to the palate when fi:esh from the vine, will fail, even with the 
best management, to yield a beverage fit for exportation. 

The volcanic soils of the beautiful valleys of Kapa and Sonoma have 
thus far achieved the highest general reputation for wines of fine bou- 
quet ; yet even there the products of adjacent vineyards sometimes differ 
widely, and these differences are not yet, as a rule, sufficiently consid- 
ered by the producers, or by those who blend the several products for 
market. The red soils of the foot-hills of the Sierra also give high 
promise of fine wines, and in the Coast Eange those of the valley of San 
Jos6 are noteworthy. The wines made from the sugary berries of Los 
Angeles are, of course, very similar to those of South France, Spain, 
and Portugal — fiery, and with a heavy body, but less bouquet'' than 
those gro wn farther north. Its least deserving wine (if it may be so 
classed at all) is perhaps the far-famed Angelica ; and the mission grape 
almost alone is in bearing there as yet. 

The vineyards planted on the heavier soils of the Sacramento Plain 
yield a large part of the table grapes for the home and Eastern mar- 
kets, and seem destined to become one of the chief regions for the raisin- 
making industTy, to which the climate of the great interior basin is, of 
course, esjoecially adapted in consequence of its rainless summers and 
intense, dry heat, sweetening the grape to the utmost and rendering 
the curing process easy. Owing probably to a combination of favora- 
ble soils and good management some of the Muscatel raisins from near 
Woodland , in Yolo County, have proved fully equal to the highest qual- 
ity of those imported from Malaga. Unfortunately the commercial 
Bta-nding of California raisins, like that of its wines, has been injured by 
putting into' market such as, from the mode of curing, did not possess 
the i-equisite keeping qualities. The efficient drying apparatus now in- 
troduced obviates this objection, and it is highly probable that raisin- 
making will hereafter take its place, alongside of wine-making, among 
the most important industries of the State. 

Brandy-making, also, has not been neglected, but in consequence of 
unfavorable Federal legislation has until lately labored under great dis- 
advantages. Most of the native ^'Aguardiente'' has been distilled from 
pommace, and is, of course, rather hot and rank-flavored. In the Los 
Angeles region it is, t6 a great extent, the "first run" of the graphs only 
that is made into wine, no presses being used; hence, the brandy made 
from the residue is of higher quality. The distillation of brandy fi'om 
from wine itself (now so rare in France) from the best of foreign grapes 
has been m ade a specialty by General H. I^"aglee,of San Jos6, and the qual- 
ity of the ])roduct is far above that of any imported now in the market. 
That the extensive importation of grape varieties should result in the intro- 
duction of their formidable enemy the Phylloxera is not surprising ; but 
we may weJl wonder at the indifference with which that now well-known 
fact is regarded by the majority of wine-growers, even in districts in whicli 
the insect has already made its appearance and has shown its power for 
harm. This is due largely to the fortunate, as well as unexpected and 
hitlL4^1;o unexplained, circumstance that the progress of tbe pei^t has 
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been remarkably slow as compared witli its sweeping adv^ance in Europe, 
though evidently not less sure. It is as though the winged form were 
either not produced at all or very much restricted in its powers of loco- 
motion. It, therefore, seems quite possible to check, and perhaps stamp 
it out by timely precautions. But nothing of the kind has been done, 
and the penalty of this neglect has akeady been dearly paid in the Sonoma 
Yalley, the region chiefly afflicted. Sonoma Mountain seems to have 
proved an effectual barrier against its transmission to the E'apa Yalley; 
The ravages of the insect are also reported from som e other localities, but 
no noteworthy damage has thus far been heard of. ' Of other Vine pests, 
the Oidium and a kind of black-knot are the chief 3 but, on the whole, 
the damage done has been merely local and easily checked, and it may 
trathfdlly be said that to the grape-vine, as to the human race, the cli- 
mate of California is exceptionally kind . 



WATTLE BARK. 

(Known in commerce ajs "Mimosa Bark.") 

In January last a board of inquiry was appointed by the colonial coun- 
cil of Yictoria, Australia, to consider and report npon the subject of 
wattle bark, with regard to the indiseriminate stripping of the trees 
caused by the increasing demand for bark in continental and English 
markets, in aiddition to the requirements of Yictorian tanners, which 
might lead tc* the early extermination of the trees or to a reduction of 
the supply necessary for the home trade even temporarily. The board 
was also asked to state whether forest regulations could be so framed 
as to conserve and encourage the growth of the wattle trees in order 
that a sufficient supply of bark might be insured for local requirements, 
as well as for the maintenance of the export trade. 

From this report it appears that two of the varieties of the wattle 
mentioned are extremely valuable, not only for the tanning material 
they furnish, but for their timber, which can be used for a variety of 
purposes, and for firewood, which is said to be of the very best descrip- 
tion. Theii' remarkably rapid growth, too, should be taken into consid- 
eration as an important element in estimating their worth. 

Of the tree known as the wattle in the colony of Yictoria, there are 
three species, all of the genus acacia, from which the bark used in tan- 
ning is obtained. These are: Acacia pycnantJia^ commojAj 'known as 
the broad-leaf, "golden," and "green" wattle 5 Acacia decurrens, or 
black wattle; Acacia dealbata^ or silver wattle. The first named has a 
thick, glossy ovate leaf, the bark being thinner and smoother than that 
of either of the others. It is chiefly found in the southwestern part of 
the colony and along the coast as far as the colony of South Australia. 
Its bark is generally considered superior to any other, but the habit of 
the tree is not so advantageous, being of slower growth and not attain- 
ing such large dimensions as the black and silver species. 

The black wattle is found over all the western district of Yictoria, in 
the northeast, and also in the district of Gippsland. It is of vigorouvs, 
robust habit, and for commercial pur]T>ose8 is equal to the bro;:uMeaf 
species. From the rapidity of its growth, and the ease with wLich it 
can be stripped during the proper season, the board considered that, for 
all practical purposes, it was desirable to cultivate species eithe?- 
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alone or with the broad-leaf wattle. The silver wattle, for tanning pur- 
poses, is generally discarded. 

Watthis grow on almost any soil, but their growth is most rapid on 
loose sandy patches, or where the surface has been broken for agricul- 
tural or other purposes. Where the soil is hard or firm it is recom- 
mended that plow-furrows should be made at regular distances of five 
or six feet apart, into which the seed should be dropped. The outer 
■ covering of the wattle seed is peculiarly tough — hard and horny in char- 
acter — thereby forming a protection which renders the seed compara- 
tively impervious to ordinary germinating influences. It will, therefore, 
be found necessary to employ a more direct agency than simply cover- 
ing the seeds with earth. Water of a little less than boiling tempera- 
ture should be poured on them, and they should be allowed to soak until 
soft. As the seeds are small and ought to be sown near the surface, a 
very light sprinkliag of earth is sufficient. For all practical purposes it 
would be enough to drop the seeds about one foot apart along the fur- 
rows, in which case about 7,200 seeds would suffice for an acre of land. 
The wattle seed is cheap, and can be bought for 8s. or 10^. per pound. 
There are about 40,000 seeds of the black wattle to the pound. Thos^ 
of the broad-leaf are one-fourth heavier, and consequently there are not 
more than about 30,000 to the pound. The seeds could, therefore, be 
dropped luore plentifully with little additional expense, and the seed- 
lings thinned out at discretion, thereby increasiug the chances of a reg- 
ular plantation. On loose sandy soil, on which Acacia pycnantha can 
best be raised, it might not be even necessary to break up the soil in 
any way ; but it should be borne in mind that any opening up of the 
surface would materially accelerate the germination of the seed and 
subsequent growth of the seedlings. On such open sandy soil the fur- 
row line might be dispensed with and the seeds scattered broadcast. 
When the young trees attain the height of three or four feet the lower 
branches ishould be pruned off, and every effort afterwards made to keep 
the stems straight and clear, in order to facilitate the stripping and 
nduce an increase in the yield of bark. In all instances where atten- 
tion is paid to the cultivation of wattles as a source of income, care 
should be taken to replace every tree stripped by successional sowings, 
in order tliat there should be as little variation in yield as possible. 

The wood of the wattle is of considerable value for industrial pur- 
poses. It can be readily utilized for cask staves, foE axle spokes, for 
ax and pick handles, and many other articles requiring a tough and 
durable grain. When dried, it forms the best fire-w^ood known for culi- 
nary and all domestic purposes, also for ovens and furnaces. It emits 
a clearer and greater heat than other firewood. The wattles may be 
utilized also for fencing, the tmnks making top rails of the best de- 
scription. The commercial uses of the wattles are multifarious, as, in 
addition to the value of the bark and the wood, a good profit may be 
derived from the sale of the gum which exudes from the trees. Eecently 
the price of Australian gum has increased thirty per cent, in the conti- 
nental and English markets. 

The character of the soil appears to affect, to some extent, the quaUty. 
of the bark, this being clearly proved to the members of the board dur- 
ing their iaspection of the Korth Gippsland district. A sample of bark 
from treesi growing on a limestone formation was greatly inferior in 
tannin to that of bark obtained from another section of countiy, although 
the climate was in every way calculated to produce better results. 
From bark growiajj within five miles of the Buchan Eiver 42 per cent, 
of tan material mis obtained, while the bark taken from tiie lime- 
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stone formation on both sides of the stream only yielded 29 per cent. 
Continuing the examination still further, the board found that the 
samples of bark obtained from the Goulburn and Western districts were 
about equal in point of tanning strength, both being a little inferior to 
the best bark obtained from Gippsland. The bark in each instance 
subjected to analysis was of the black or feather leaf species. The 
bark of the golden leaf or broad leaf wattle was also tested, and the 
result proved that its strength/exceeded all the other barks by fully 5 
per cent. 

The size of the trees vuried considerably in many districts, soil and 
position evidently effecting the difference. One of the largest black wat 
ties met with in the western district gave a mean diameter of 24 inches, 
its age being ascertained to be eighteen years. This may be taken 
as the maximum size attained by this species^ and, although even 
larger trees may be occasionally met with, the wattle is at its prime 
when about ten years old, and possessing a trunk 9 or 10 inches in 
diameter. After that the trees lose their liealthy, vigorous habit, and 
are usually attacked by disease and wood insects. 
* In every district visited the most favorable specimens were selected 
for experimental purposes, and the following statement, which shows the 
average size of wattles at the ages mentioned, may be applied to the 
two different species recommended for cultivation throughout the 
colony : 



Species. 



Locality. 



Years. 



Diameter 
3feet&oni 
gronnd. 



Black.. 

Do... 

Do... 

Do... 

Do... 
Golden 

Do... 



Crlenisla to Dunkeld (western district) 

Parish of Baimsdale (North Gippsland) 

Tullarook to Yea (Goulburn district) 

Buchan Kiver (North Gippsland, limestone form) 

South Gippsland, heavy, rank, forest lands. 

Wallington, Portarlington, and Qneenscliff. 

Ayoca and Castlemaine.. 



10 



20 inches. 

16 inches. 

7 inches. 
5 inches. 

17 inches. 

8 inches. 
7^ inches. ' 



The following table shows the quantity of tan extractive in 100 parts 
of bark obtained from the districts mentioned: 



Species. 


Where from. 


Percentage 
of tan ex- 
traction. 


Acacia pycnantha, golden or broad leaf 


Portarlington, Wallington, and QueensclifT. . 

Wando, Dale, and Victoria VaUey, western 
district. 


45 
40 
34 

34 
29 


Do 


Do 


Buchan Eiver, North Gippsland, limestone 
formation. 





The percentage represents the extractive matter useful to tanners 
only. 

Most of the tanners who were examined on the point stated that, in 
their opinion, bark possessed the maximum of tan strength when stripped 
during the last four months of the year, that beiag the season when the 
sap is most active. Independent of the fact that a renewal of the sup- 
ply of tannin is thereby affected, the fact that the bark is stripped dur- 
ing the summer months and dried under ordinary summer temperatare 
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gives it a greater advantage than the bark stripped and dried during 
the wet months of winter : the bark being exposed to damp and moist- 
ure loses a proportion of its strength 5 the process of drying being longer 
facilitates the change of tannic acid into gallic acid, or acids of a simi- 
lar character — substances of no service in tanning. 

Wattle bark, during a year's storage, improves in strength. This 
seems to arise from the augmentation of catechu-tannic acid through 
conversion or oxydation of catechuic acid, the latter possessing no tan- 
nic properties. Bark exposed to weather, and particularly to moisture, 
also deteriorates in strength by a change of some of the tannic acid 
into pyrocatechin or oxyphenic acid, and into phlobaphen. 

At the present time there are tracts of Crown lands on which the wat- 
tle flourishes luxuriantly, although the soil is so poor as to be practi- 
cally valueless either for pastoral or agricultural purposes. The board 
also noticed that many extensive areas of land in the districts specified 
were leased for grazing purposes at a nominal rent, and it was often on 
patches most barren of grass or surf^ice vegetation that the finest speci- 
mens of wattle trees were met with. 

Wherever a bush-iire had passed over the country myriads of young 
Seattle trees sprang up. Wattles also spring up in immense niunbers 
where the surface of the soil has been disturbed 5 this being established 
by the appearance of a number of paddocks formerly under cultivation, 
but allowed to lie fallow for three or four years, being literally covered 
with wattles of both the species most prized by the tanners. I^o doubt 
can exist that the wattles are easy of cultivation and remarkably pro- 
lific in the matter of seed. On poor lands the wattles grow as readily 
as grass ; in many instances more so. Cultivation will have the effect 
of increasing the quantity of bark available for commercial purposes to 
almost any extent. 

The age at which trees may be stripped with the best advantage has 
been deteirmined at from five to ten years. 

So impressed were the members of the board with the value of these 
trees and the importance of encouraging their culture, that they sub- 
mitted in their report the following recommendations, based on the re- 
sult of their i)ersonal observations and a careful review of all the evi- 
dence taken during the course of their investigations : 

That the principle of wattle cultivation should be adopted by the 
State and also by all local governing bodies having the control of re- 
serves or tracts of unoccupied lands. Wattles should be grown on the 
main roads, along the bnes of railway, and on all lands which are not 
available for other purposes. 

That ce]?tain areas of poor land at present lying waste should be re- 
served from selection (or alienation in any other form), and devoted to 
the systematic cultivation of wattles; these areas to be surveyed in 
blocks of, say one thousand acres, and let by tender, as wattle-farms to 
any persons who should i)roduce evidence of the bond fide nature of their 
appKcation ; the farms to be let on lease for ten or more years, and on 
the expiration of the term of lease the land to revert back to the Crown, 
the lessee to be afforded the first option of re-lease, or to be entitled to 
compensation for all improvements effected during his tenure. 

That th<3 State should also encourage the cultivation of the wattle on 
selected lands still in a measure under the control of the government. 
In all cases where a selector should adopt the systematic rearing of 
wattles on his holding, and produce a certain number of tons of bark 
per annum, that this should be considered an improvement under the 
land act. 
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PROFIT TO BE PJtRIVED FROM THE SYSTEMATIC CULTIVATION OF WATTLES. 

Receipts derivable from a wattle plantation of^ sai/j 100 acres, planted in the manner jiroposed. 

Eacli acre planted with wattles, 10 feet apart, would carry 400 trees ; a t 
the end of the fifth year trees would yield, eay, 56 pounds matured hark : 
strippiniT only every third tree, 333 tons would he obtained Irom 100 
acres; this at £4 per ton would give for first stripping £1 332 00 

In the sixth or fallowing year a similar number of trees would he stripped, ' 
the hark having increased in weight, say, 14 pounds; the increased yield 
of second stripping would, therefore, he 400 tons, at £4 per ton, making. 1, 600 00 

In the seventh year the remaining trees would be stripped, from which a 
still greater increase would be obtained, say, 480 tons, at £4, making, 1, 920 00 

The aggregate yield ofbark during the first eight .rears would be 1,215 tons. 4,852 00 

^Estimate of expenditure on a wattle plantation o/lOO acres during eujli t years. 

Rent of 100 acres for eight years at the rate of Qs. per acre per annum £240 00 

Plowing 100 acres in drills 10 feet apart 25 00 

Sowing wattles and actual cultivation, including cost of seed 37 10 

Supervision for eight years, nominal, say £50 per annum 80 00 

Pruning the trees, taking off useless wood, &c. (only necessary for two 

years), 10s. joer acre , 50 00 

Incidental and unforeseen expenses [ 27 10 

Interest on the whole amount expended during the eight years ' 240 00 

Aot^a'I cost of stripping and carting * 1 515 00 



2, 215 00 



Profit balance, exclusive of improvements or supplementary sowings t .. . £2, 637 00 



In tlie United States tliere is a vast annual consumption of tanning 
materials, the principal supplies, as will be seen below, being drawn from 
home resources. It does not appear, however, that any measures have 
been taken to meet this demand by artificial reproduction. 

Mr. Isaac H. Bailey, of Kew York, editor and proprietor of the Shoe 
and Leather E'eporter, and a gentleman of much experience in all things 
relating to the manufacture of leather, in reply to a request of the Com- 
missioner of j^.griculture that he would furnish him with some informa- 
tion concerning the consumption of tanning materials in the United 
States and the principal countries of the world, said: 

The tanners of the United States use mostly hemlock and oak hark, which averages 
to cost, say, $5 for hemlock and $9 for oak per cord (2,240 pounds, or one ton, equal in 
weight to the cord). We estimate they use 1,225,000 cords annually, two-thirds of it 
being hemlock bark. The hemlock supply comes from EasternTMaine, Northern New 
York, Northwestern Pennsylvania, Llichigan, and Wisconsin ; oak bark from the Alle- 
ghany, Cumberland, and Blue Ridge ranges of mountains, Southern Kentucky, Ten- 
nesse. Northern Georgia, and Alabama. 

There are also used here in tanning light leathers about 600 tons gambler and cutch, 
worth |80 per ton ; 10,000 to 12,000 tons domestic sumac, worth $45 per ton, and 8,000 
tons Sicily sumac worth |85 per ton. ^ 

This is the yearly consumption for this country. Oak and hemlock bark extract is 
also made and used here, but much of it goes to Europe. Tanners here use about 
P00,000 worth yearly. ' 

In Canada there is a great deal of hemlock bark grown and used. It is largely 
made into extract, and sold to Europe ; but about 600,000 hides are tanned there, re- 
quiring probably some 60,000 cords of bark for doing the work. 

The time must be very remote when our tanning material will be exhausted. Oak 

* The cost of stripping would not exceed 15«. per ton on account of the facilities pre- 
sented by the regularity of the trees, while carting would represent another IQs. per 
ton. These combined charges would be 25s. per ton, and on 1,215 tons would be 
£1,515, leaving a clear profit on the 100 acres (after allowing for the primary expendi- 
ture) of £2,637. 

t In addition to the bark taken olfthe land a fresh supply would be available in two 
seasons afterward, as the board recommends that every fresh tree stripped should be 
replaced by another sowing. All improvements effected may be calculated as addi- 
tional pio&t. 
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trees reproduce themselves ; hemlock do not. Possibly, hemlock might give out after 
another century of tanning. The sumac crop we shall always have. 

Statistics of foreign tanning materials are not so easily obtained. In South America 
oak bark and the wood of the quebracho tree are used in tanning. In Valdivia, Chili, 
there are about twenty tanners who get out 150,000 sides of leather, mostly sole, 
yearly, usriag about 15,000 cords of bark. This Valdivia oak gives a dark color to the 
leather, and it resembles hemlock tannage. Tanning in other portions of South America 
is limited. The inhabitants get most of their leather and boots and shoes from Europe. 

In Australia, wattle or mimosa bark is used for tanning. It costs there $25 per ton. 

Great Biitain tans largely for other European nations, as well as for her owi\ re- 
quirements. The tanners there employ a variety of materials in their work. They 
used 22,524 tons of gambler, 28,308 tons of valonia, and 26,000 tons of myrabolams. 
Of bark for tanning and dyeing purposes they imported 29,091 tons. The prices at 
date (February, 1879) of these per ton are : Valonia, $75 ; gambler, $85 ; myrabolams, 
$30 ; English bark, $30; and Dutch and German, $25. 

French tanners use almost, exclusively oak bark. They consume not far from 
500,000 cords annually, most of which is produced in France and Spain, and costs 
about $32 per cord. 

German tanners use oak bark chiefly, which they get in their own country or fr'om 
Austria. It is worth $25 to $30 there. The leather they tan is all used at home. 
They export none. 

Austria also tans largely, using oak-bark, worth about as above. The leather made 
is used in shoes and other goods for home use and export. 

Gambler is the strongest tanning agent and the most widely used, but in connection 
with other things. It is used almost exclusively in Asia, the East Indies, and parta 
of Africa. 

The tauLiiing materials in general use by the principal nations of the 
worjd are given in the following table, in which is stated the percentage 
of tannin contained in each : 



Substsmcos. 




Old oak, white inner bark 

Do 

Toung oak, white inner bark — 

Young oak, colored or middle bark 

Younff oak, entire bark - 

Young oak, spring-cut bark. - .- 

Oak keimes, bark of root , 

Bark of red oak {Quercus rubra) &om Canton, HI 

Bark of white oak (Quercus alba) from Canton, 111 

Bark of Quercus cocciiiecb from Canton, HI 

Bark of Quptcus macrocarpa from Canton, 111 

Bark of hemlock {Abies canadensis) from Van Ettenvillo, N. Y 

Bark of hemlock | 

Crushed Quercitron bark {Quercus niger) from Winchester, Va 

Cutch 

Catechu, Bomliay 

Catechu, Bengal 

Catechu, Bomiiay, ljg:ht color 

Catechu, Pegu,, dark brown color 

Gambier or terra japonica 

Galls, Aleppo 

Galls, Chinese 

Galls, Istriau 

Myrabolams 

Sumac from Sicily 

Sumac from Carolina - 

Sumac from Virginia 

Do 

Sumac from Palermo 

Sumac, ground,, from Winchester, Va. (mixed) 

Sumac {I'Ckus cotinus) HaUsborough, Va 

Sumac {Bhus glabra) Georgetown, D. C 

Valonia from Smyrna 

Divi-divi 

Do 

Mimosa bark 

Do 

Wattle bark {Acacia pycnantha) golden or broad leaf 

Wattle bark {Acaxia decurrens) black or feather leaf. 

Do 

Dd... 

Do 



21.0 
14.2 
15.2 
4.0 
6.0 
22.0 
8.9 

5.55 

7. 85 
7. 73 
7. 85 
9.5 
13. 92 
(j.47 
47.7 
55.0 
44.0 
26. 32 
48. 88 
44. 88 
65. 88 
69.0 
24.0 
20. 91 
16. 20 
5.0 
10.0 
19. 35 
24. 37 
24. 18 
24. 08 
26.1 
34. 78 
29.80 
49.25 
17.87 
31. 16 
45.0 
40.0 
34.0 
34.0 
29.0 



Authority. 



Cadet de Gassincourt. 
Davy. 

Do. 

Do. 

Davy and Geiger. 
■^Do. 
Do. 

( William W. McMurtrif . 
< Department of Agrioultnr«, 
t 1870. 

Do. 

Do. 

Do. 

Do. 

Mulligan and Downing. 
William W. McMurtne. 
Cooper. 
Davy. 

Do. 
MuHiiian. 

Do. 
Esenbeik. 
Guibouit. 
Bley. 
Roaer. 

Mulligan and Downing. 
Davy. 

Cadet de Gassincourt. 

Do. 
G. Muller. 

Mulligan and Downing. 
William W. McMurtne. 

Do. 

Do. 

Mulligan and Downing. 

Do. 
G. Muller. 

Mulligan and Downing. 
G. MuUer. 

Bosiato, of board of inquiry 
appointed by council of 
colony of Victoria, Aus- 
tralia. 
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The following figures, taken from the American Oyclopaef^ia, showing 
the percentage of tannin contained in most of the substances mentioned 
above, cover only the variations found in excellent samples of the same 
material. The characteristics of each are also given: 



Trada uame. 


Percentage 
of taimiii. 


diaracteristics. 


Terra japonica . 
Bumac 


42 to 50 
24 to 33 
28 to 44 
11 to 13 
11 to 13 
34 to 40 
26 to 50 
24 to 86 


Color bad ; makes little weight ; leather soft and open. 

Color light ; gives some firmness ; makes leather soft and pliable. 

Color yellow ; makes little weight ; leather mellow. 

Nearly colorless ; gives good weight ; makes leather very firm and solid. 

Color red ; gives good weight ; makes leather firm and hard. 

Color fair ; gives weight ; makes leather hard. 

Color poor ; gives great weight. 

Color very red ; gives weight ; makes leather hard and brittle. 


Myrabolams . . . 
Eemlock bark , 




Himosa bark .. 



It will be seen that analyses made of these substances by distin- 
guished chemists t^ary widely in their results. For this reason, the 
tables given cannot be depended upon. Intelligent tanners are not, 
however, guided in their selection of tanning materials by the absolute 
percentage of tannin alone, but follow rules based on their own expe- 
rience. The color, general aj^pearance, solidity, pliability, and many 
other conditions which constitute good leather must be taken into con- 
sideration. These depend upon other things than the mere amount of 
tannin contailned in the barks or other substances which are employed, 
and have, of course, a corresponding influence upon their price. 

In the United States and England oak-tanned leather is regarded by 
many as the best. In this country it always brings a higher price than 
hemlock-tanned leather, not only because it is supposed to be more 
durable, but because of its light color. The coloring matter and resin 
contained in the hemlock have a tendency to make the leather harder 
and more brittle, and also to make it of a dark reddish hue that is not 
liked so weU as the bright light appearance of that tanned .with oak. 
Another reason for the greater popiQarity of the oak-tanned leather is 
that both in the United States and England all supplies for government 
use are required to be of this tannage. 

Gambler, or terra japonica, is extracted from the leaves of the UTicaria 
gambir, a shrub cultivated in the countries lying on both sides of Malacca, 
it is obtained by boiling the leaves in water and evaporating, then 
adding a little sago to give it consistency. 

Outch is extracted from the acacia catechu, a tree which grows to the 
height of twenty or thirty feet on the coast of Malabar. The heart and 
bark of the w ood are boiled in water and the solution evaporated. 

Divi divi is a pod of a shrub a native of South America and the West 
Indies. The tannin is concentrated in the riud of the pod. 

Myrabolams is the commercial name of the dried fruit of the Molttc- 
canna imported maioly from the East Indies. 

Yalonia is the name given iu commerce to the acorn cups of the 
prickly capped oak, quercus aegilo^s which grows abundantly in tiie Morea 
and adjacent countries, and also in India. 

The results obtaiued by tanning with valonia are almost if not fiiUy 
the same as when the best qualities of bark are employed. It makes 
hard, firm leather, harder and less permeable to water than that made 
with oak bark, and also presents the Mvantage of readily depositing a 
rich bloom ui)on the lea,ther. 

33 AGU 
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The following table shows the quantities and values of the different 
tanning materials dmported into England during the year 1877 : 



Articles. 



Quantities, j Yalus. 



Bark (for tamxjrs' and dyers' use). 

Bark extracts 

Catch , 

Gam bier 

Myrabolams 

Sumac - 

Valonia „ „ 



Tons. 



6,G64 
25,354 
15, 725 
13.409 



Total . 



i&282, 929 
105, 317 
164, 583 
539, 322 
203, 042 
224, 862 
668, 497 



123,424 I 2,188,549 



In Fiance, in 1875, there were imported 32,261 tons tanning materials 
of a total value of 10,514,569 francs. Of these, 21,419 tons, worth 
4,554,569 francs, were barks for tanners' and dyers' use. 

The supplies of bark imported into England and France in the years 
mentioned were obtained from Algeria, Australia, Austria, Belgium, Ger- 
many, Holland, Italy, JI^Torway, Spain, the United States, and other 
countries. 

In 1878 the importations of tanning materials iuto the United States 
were : 



Artioles. 



Talu©. 



I^arks for tanning. ... 
Ejemlock extract. . « . 
Catch, gambiei, &o. 

Xatftl 



U,049 
11, 049 



$412, 575 

24, 214 
978, 539 

1,415,32S 



The exports of the same materials ft^om the United States for the 
same year were of bark of various kinds amounting in value to $111,335. 

In 1878, from January to June, 9,871 tons of wattle bark, valued at 
£73,708, an average of about £7 10*. per ton, were exported from the 
colony of T ictoria, aga^st 1,384 tous ia 1870, worth then only £4 12«. 
per ton. 

In 1877, ]BngIand imported 12,428 tons of bark, worth £136,944, a little 
more than £11 per ton, fi-om Australia, all of which was probably wattle 
or mimosa bark, as it is also called. 

This shows a steady and increasing demand for wattle bark and a 
contiuued appreciation of its value as a tanning agent. In England the 
best oak bfirk is worth $32 per ton, a little more than half the jjiice of 
wattle bark. It is probable, however, that the difference in price is 
owing to the superior richness of the wattle in tannic acid, as oak- 
tanned leather is certainly held in higher estitnation in England. 

Cutch, gambler, sumac, myrabolams, and some of the barks included 
in the table showing the imports into England and France, it is proper 
to say, are also largely used in dyeing. 

Exact injformation with regard to the climate of the colony of Victoria 
has been furnished by Mr. Eobert Ellery, government astronomer at 
Melbourne, in his report of 1872. The mean annual tempera ture at Mel- 
bourne during fourteen years was 57^.6, and that of the whole province 
560.8, including stations 2,000 feet or 1,400 feet above the sea-level at 
Daylesford and BaUarat. This is equivalent to the mean annual temper- 
ature of Marseilles and Florence^ in the northern hemisphere, but tfee 
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climate of Melbourne is much more equable than that of the Mediterra- 
nean shores. The lowest temperature yet recorded has been 27^, or 
50 below the freezing point 5 the highest, 111° in the shade. At Land- 
hurst, 778 feet above the sea, the greatest extremes of temperature yet 
observed were 117^ and 27^.5. At Ballarat the extreme winter cold was 
IQo below ireezing. 

The amount of humidity in the air is liable to great and rapid varia- 
tions in the summer months. It is sometimes reduced as much as 60 
per cent, within a few hours by the effect of hot winds. But this is 
compensated by an increase of moisture upon a change of wind. The 
average annual rainfall at Melboiirne, which for thirty years is stated 
at 25.66 inches, does not seem less than that of pltices in similar latitudes 
in other parts of the world. Yet it proves inadequate, because of the 
great amount of evaporation, estimated by Professor Keumayer at 42 
inches. 

From the foregoing it is almost safe to assume that the climate of a 
large portion of our Southwestern and Pacific States is peculiarly well 
suited to the growth of the wattle. There seems to be hardly any doubt 
that vast stretches of land that are now destitute of trees might in a 
very few years be covered with a growth of timber, every particle of 
which, from t;he bark to the roots, would be most valuable. The lack 
of rain, whicli is the principal cause of the absence of timber on most of 
our prairies, would not interfere with these hardy trees, and it has been 
demonstrated that the cost of planting them is almost nominal. Al- 
though it is not distinctly stated in the report of the board, it is evident 
that no fences are needed to protect the young wattles from grazing 
stock. Assuming, therefore, that fences are not necessary, and that 
wattles may be grown on land actually in use for pastoral purposes, 
some of the it;ems set down in the board's estimate of the cost of plant- 
ing may be stricken out and others materially reduced. 

The tree arrives at maturity in ten years, and in half that period at- 
tains a growth sufficient to make it valuable tor many useftd purposes. 
In the treeless sections of our country, therefore, if wattles were grown, 
even if the bark could not be utilized on the spot, and the wood only 
could be used in the mechanical arts and as fuel, it would always pay 
to preserve the bark for exportation, as in England it is worth, accord- 
ing to quality, from £5 to £10 per ton. At points remote jfrom seaports 
the tannin could readily be extracted and forwarded for shipment in a 
concentrated form. 



FORESTRY OF THE WESTERN STATES AND TER 

RITORIES. 

[The Commissioner of Agriculture is indebted to the courtesy of the 
War Departinent for the subjoined report on the forestry interests of 
some of the Western States and Territories. Believing that such infor- 
mation as coDild be furnished by the commanding officers stationed at 
these distant posts would not only prove of great value to persons seek- 
ing homes in the West, but would also contain information of much value 
to those interested in the production and preservation of forest trees^ 
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early in tlie autumn of 1877 he addressed a letter to the Chief of Engi 
neers, U. S. A., which was responded to as follows :] 

Headquarters Department of Dakota, 

Office Chief Engineer j Saint Paulj Minn* 

To the Chief op Engineers U. S. A., 

Washingtonj D, C. : 

General : I have the honor to suhmit the foUowing report, in compliance with in- 
structions contained in an indorsement upon a copy of a letter to the Chief of Engi- 
neers from the Commissioner of Agriculture, which I found in my office upon my return 
from the field, October 26, 1877. 

The following is an extract from the letter referred to above : 

* * * "I was advised that I might obtain through your department some valuable 
information in relation to the forestry of this country, embracing the present extent 
of the forest area; the lines of drainage; the elevatior^ and rainfall, whether ascer- 
tained barometrically or otherwise ; 'the various characteristics of the timber, and the 
extent, condition, and growth of the principal bodies of timber, especially tliose bor- 
dering upon the plains. I shaU esteem it a favor if you wiU furnish this department, 
at your convenience, with the information here indicated, as well as any matter of 
interest connected with the general subject of the forestry of the country. 
Respectfully, 

WILLIAJVi G. LE DUC, 
Commissioner of Agriculture." 

It is to be seen that the information requested covers a great deal of ground. 
To enable me to report as fuUy as possible, I requested that the following circular- 
letter be sent from these headquarters : 

"(Circulak Letter.) 

Headquarters Department of Dakota, 

Saint Fauly Minn., November 8, 1677. 
Commanding Officer (each post in Department of Dakota, exceptiug Fort Snellbig) : 
''Sir: The commanding general directs that as soon as possible after the receipt 
hereof you s(ind to these headquarters as f uU a report as possible upon the reservation 
of your post and adjacent country in respect to the following points, viz: 
" 1st. The present extent of the forest area. 
"2d. The Lines of natural drainage. • 

" 3d. The elevation, whether ascertained barometrically or otherwise, and the rain- 
fall ; and the manner in which both have been ascertained. 

"4th. The various characteristics of the timber, and the extent, condition, and 
growth of such timber, together with any information of interest connected with the 
general subject of the forestry of the country. 

" 5th. The rate of decrease in the amount of timber, and the cause of such decrease, 
as, for instance, by fire, or through the agency of man. 

"6th. Whether the planting of trees has been resorted to, and, if so, whether by 
shoots or transplanting, and with what success. 

" To enable you to comply with these instructions, you wiU call, if necessary, upon 
the post-surgeon or other officers of your command for subreports upon the points 
hereinabove enumerated. 

"I am, sir, very respectfully, your obedient servant, 

GEO. D. RUGGLES, 

Assistant Adjutant Genial." 

The request was kindly complied with, and the reports have now all been received 
and referred to me. A report from Fort Snelling was not asked for. 

The repon^s of Lieut. Col. Daniel Huston, jr., Sixth Infantry, commanding Fort 
Buford ; of Lieut. Col. William P. Carlin, Seventeenth Infantry, commanding Stand- 
ing Rock ; and of Assistant Surgeon Blair D. Taylor, U. S. A., post surgeon. Fort Rice, 
will be found of more than ordinary interest, and attention is specially invited to them. 

EEPOET. 

Dakota, lying west of the Eed River of the Korth, and bisected diag- 
onally by the Missouri, is embraced between parallels 41° 40' and 49^ 
north latitude and 96° 25' and 104^ longitude west from Greenwich j ^its 
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greatest length is 414 miles, and its greatest width 360 miles, thus hav- 
ing an area of 150,932 square miles, or 96,595,840 acres, including a de- 
tached portion of 2,000 square miles lying west of Wyoming Territory. 

The Missouri Eiver traverses nearly the whole Territory from north- 
west to southeast, and with its many tributaries drains the greater por- 
tion of the Territory. The Eed Eiver of the Korth forms the eastern 
boundary for two hundred miles. It has numerous tributaries in Da- 
kota, but with the exception of the Pembina, which drains the north- 
eastern portion of the Territory, they are mostly small. The only other 
large streams not connected with the Missouri are the Mouse, or Souris, 
an inlet or tributary of Souris Lake, and the stream which connects 
Turtle Lake with Devil's Lake. 

The Territory of Montana, which lies about midway between the Great 
Lakes and the Pacific Ocean, is embraced between 45° and 49^ of north 
latitude, and 104^ and 115^ longitude west from Greenwich. It is about 
276 miles wide and a little over 520 miles long, and contains 143,776 
square miles. The Hues of drainage are as follows: 

1. The Missouri, with its numerous tributaries, the most important of 
which are the Milk, Marias, Judith, Muscleshell, Madison^ GaUatin, and 
Jefferson Eivers. 

2. The Yellowstone and tributaries, of which latter the Big Horn, 
Tongue, and Powder are the most important. 

3. Clark's I^ork of the Columbia (connecting Flathead Lake with the 
Lake Pend D'OrciUes in Idaho), with its tributaries. 

4. The Koolanie Eiver in the northwest corner of the Territory. 

Mr. Thomas P. Eoberts estimates the area of the basin of the Mis- 
souri above the mouth of the Yellowstone to be about 93,300 square 
miles, and the area of the Yellowstone basin to be 78,750 square miles. 

i^early the entire surface of Dakota and a large portion of Montana 
are composed of plateaus of greater or less elevation. 

In the southeastern portion of Dakota there is a range of high lands 
called the Coteau des Prairies. Its greatest elevation is 2,046 feet 
above the sea. West of this is another range called the Coteau de Mis- 
souri, which extends to the Missouri Eiver. These two plateaus are 
separated by the valley of the Dakota or James Eiver. North of the 
Coteau des Prairies extends the valley of the Eed Eiver of the North, 
which is about forty or fifty miles in width, and sloping to the north 
from an elevation of about 1,100 feet at Breckenridge to 787 feet at 
Pembina. West of the Missouri the country gradually rises and cul- 
minates in the Black Hills and other outlaying ranges of the Bocky 
Mountains or foot-hills. 

Between the Big Cheyenne and White Eivers is a large tract extend- 
ing into Nebraska, known as the Mauvaises Torres or Bad Lands. 

For a more detailed description of the country it may be said that 
both Dakota and Montana are divided into — 

1. The bottom lands. 

2. The plateaus or prairies. 

3. The mountains or hills. 

4. The Bad Lands. 

The Eed Eiver of the North has no bottom-land proper, the basin con- 
sisting of open, grassy plains, which slope gradually down from the 
highlands. 

All of the other streams, except in the mountainous region, are bor- 
dered with bottom-lands, varying greatly in extent from the broad lands 
of the Missouri and Yellowstone to the narrow strips along the smaller 
creeks. These bottoms are separated from the plateaus above by 
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abrupt. st<^ei> slopes or blaffs of varying height. In the term bottom- 
lands are included the numerous islands found in the principal streams. 
These bottoms vary much from year to year, being (especially on the 
Missouri) i^ashed away at one point to be deposited at another. Islands 
form continually in those portions of the river which are bordered by 
the low alluvial lands, and the island once formed it is, in the course of 
a short time, covered with a growth of willows and afterward of cotton- 
wood. It is almost exclusively in these lands and in the coulisse or 
ravines running down to them from the plateaus that the cottonwood 
is to be found. All of the streams are more or less fringed with it, but 
it is seldora that the friuge is more than a few hundred yards in width. 
For a large portion of Montana and a still larger portion of Dakota 
cottonwood is the only timber, and it is, as stated above, found only in 
the bottom-lands and ravines. Occasionally a few other varieties of 
trees are found, but they are invariably of small growth. The cotton- 
wood is hardy, and will grow on almost any soil, x>rovided there be a 
sufficiency of moisture and it be protected in its infancy from strong 
winds. It is of very rapid growth, and varies greatly in size. The 
largest varieties which I have seen are about eighty feet in height, with 
a trunk about three feet in diameter. 

During the winter the Indian ponies subsist on the bark of the young 
trees, and I understand that the more hardy class of our cavalry horses 
can get through"' the winter on it. The wood is tough and strong, 
with a good grain, but fuU of sap, and it warps readily and quickly when 
converted into boards. I understand, also, that in dwellings constructed 
of it bed-bugs make their appearance in great numbers at an early date. 
These defects could probably be remedied by a good and thorough pro- 
cess of seasoning. Still, it is doubtful if the cottonwood wiU ever to any 
extent be used for timber. It must, probably, be content to serve its 
purposes as fuel, for shade, and to furnish material for the log houses of 
the militaiy and. civil pioneers. 

The valley of the Eed Eiver of the Korth and most of the lakes have 
their groT^lii of hard-wood trees, oak, hickory, birch, beech, maple, &c. 
The timber of the river grows only in the alternate bends, and the fringes 
around the lakes are not of great width. 

The higli winds and fires which prevail on the plateaus have caused 
these latter to remain treeless. It is only in the bottoms or ravines that 
a sufficien(5y of moisture and protection from fires and winds attains, and 
consequently only there are the trees found. But in the mountainous 
or hilly rei^ons it is different. Here the streams running between high, 
abrupt bluJfs have no timber, while the hills, as a rule, are covered with 
a comparatively thick growth of pine, cedar, spruce, and fir. The Black 
Hills and the smaller ranges, such as Slim Buttes, Short Pine Hills, &c., 
have all a growth of the above-mentioned trees, and that of the Black 
Hills and neighborhood is very fiune. 

Passing into Montana, the hills occur in greater frequency and ot 
greater extent. 

Mr. George Clendennin, jr., who has traveled over the greater portion 
of Montana, estimates that from 110° to 112^ longitude the mountainous 
area is about one-third, and west of 112° it was fully one-half. This moun- 
tainous rei^on is thickly covered with pine, spruce, fir, &c. The pine, 
which is of the straight, resinous, yeUow variety, ranges as high as two 
and a half feet in diameter, but is suitable, generally, for common lum- 
ber only. 

Along the MusclesheU, from the Big Bend to the Missouri, belts of 
good, straight GOttonwood about three hundred yards in width a«i?e 
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found. Above the Big Bend the cottonwood is scrubby and straggling. 
The gi'owth of cottonwood on Milk River is greater than on the Muscle- 
shell. Along the J^Jissouri, from Oow Island to a short distance above 
the mouth of the Judith, the hills are covered with piiie. From the lat- 
ter point to Benton only a few patches of cottonwood are found, and no 
other timber, except back on the mountains. 

On a great many of the small streams in the mountainous regions 
more or less of box-elder is to be found, but it is of small size and of no 
value. It is v ery difficult to make it burn. The amount of timber does 
not seem to vary from year to year. 

timber is found in the Bad Lands. 

The rainfall throughout the two Territories does not usually exceed 20 
inches. 

PLANTING OF TREES. 

The i)lanting of trees has received attention at but few of the military 
posts in this department. 

The farmers of Dakota have, however, paid considerable attention to 
this subject, and I understand have been generally successful, and I 
believe, from the information which I have been able to procure, that 
trees of all th€) ordinary varieties can be grown with success and profit 
throughout the Territories. 

Attention is invited to what Colonel Carhn says in his report in refer- 
ence to this subject. 

Fruit trees have been i>lajited in the Bitter Eoot Yalley of Montana 
with comijlete success. 

Mr. James B. Power, general land-agent of the li^'orthem Pacific Eail- 
road, has kindly furnished me with the following information : 

In tlie nnrseiy at Castleton there were planted, in 1874 — 

Box-elderSf frcm seed. — Four feet Mgh after four years' growth. 

Tfltite willow, fiom cuttings. — Ten feet high after four years' growth. 

Cottonwood, irom cuttings^ — Ten to fourteen feet high after four years' growth. 

Lombard pop Jars, from cuttings. — About six feet high after four years' growth. These 
were firozen down twice. 

White ash, from seed. — Six inches high after on© yearns growth. 

Soft maple, from seed. — Four to six feet high after four years' growth. 

For successful growth the ground should he prepared as for wheat ; plant the sec- 
ond season, after breaking ground. During the growing season the trees should re- 
ceive a cultivation similar to that given to com. TMs cultivation, with ordinary 
oare, will make th e trees self-sustaining at the end of four years. The trees were planted 
in i"ow0 of 10 feet aj^art, and with a distance of two feet between the trees of each 
row. The object in planting them so thickly was to make them grow tall, as is shown 
by the fact that in dense forests the trees are, as a general rule, tall and spindling. 
By being near together they aid each other's growth in keeping up the moisture. 
One great secret of causing them to grow tall is to trim them, since all plants have a 
tendency to spread out near the ground, and by trimming, the substance, which would 
otherwise be taken up by the spreading branches, is kept in the main stem, which in- 
creases in height. 

The cost of preparing the ground and transplanting has been about $25 per thou- 
sand trees along the Northern Pacific Eailroad. 

The loss of tre€)3 in cases where seed were used has been nothing, while the loss 
from cuttings has been about 50 i>6r cent. The summer vrinds seem to dry up the tops 
of the cuttings, but this fault is local to the near neighborhood of the Northern Pa- 
cific, as in Southern Dakota great success has been met "^vith in the use of cuttings. 
The farmers in this latter section recommend planting the cuttings rentirely under 
ground. Black walnuts have been grown very successfully along the line of the i^ad. 
Mr. Power says that, as a general rule, the planting of trees on the western prisiries 
has succeeded admirablya 

Judge C. E. ^Vhiting, of Whiting, Iowa, says that timber can be grown 
upon all of our prairies easily and with absolute success, and that there 
is a oost value in &v&sy tree planted^ Tke judge has had such gxeat sno 
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cess with his timber that, although his residence is not in this depart- 
ment, stiU the following replies to my questions are inserted as showing 
what can be done in this Western country: 

Qneation. How fatr and in what direction is Whiting from Sioiix City ? 

Answer. I am 26 miles south by 12 east from Sioux City, in the center of the Mis- 
souri bottom, here some twenty miles wide on the Iowa side. 

Question. Are the climate, soil, and general features of the country about the same 
as in the neighborhood of Yankton or Southern Dakota ? Please give the general char- 
acteristics of the climate as to rainfall (the months in which the fall is greatest), the 
amount of winds, length of winter, &c. 

Answer. Our climate, soil, and productions differ much more from those of Yankton 
than the distance would indicate. Our average rainfall is from 35 to 40 inches, but much 
more during the last three years. Our winds are strong, but no worse than in any 
open country. Frost usuaUy kiUs vegetation from the first to the middle of October, 
but we usuaUy have no real winter till December. Our cattle go to grass from the 
20th of April to the 10th of May. 

Question* What varieties of "trees have you planted, the number of years they have 
been growing, and their average size the number of trees t 

Answer. I have planted the cottonwood, hard and soft maple, black and white wal- 
nut, white mllow, ash, locust, mulberry, ebn, larch, and many kinds of evergreens and 
other trees. They are of aU ages from one to sixteen years, and of aU sizes up to two 
feet in diameter and seventy feet in height. I have some forty-five acres planted, aU 
in belts around my fields, from one to twenty rows wide, numbering 25,000 cotton- 
woods, 20,000 white or soft maples, 75,000 black wahiuts, and a large number of other 
trees. 

Question. Have yon made use of seed and shoots, or have yon resorted to trans- 
planting f 

Answer. I raise aU my cottonwood from young plants from the Missouri bars, where 
they are foimd by the million. They grow well from cuttings, but it is more work. 
Walnuts, maples, box-elders, elms, and ash I raise from seed, and white willows from 
cuttings. Evergreens I transplant from the nurseries. 

Question. Please state what success you have had with each of these processes, and 
which yon prefer, with reasons therefor. 

Answer. With aU our native trees, including the white wiUow, my success has been 
complete. I take the cottonwoods from the bars because it is the least work, and 
when set with ordinary care they aU live. For the same reason I use cuttings of the 
white wlUo^v. Of the other trees named I plant the seed, because it saves me more than 
four-fifths of the work, and with many varieties at least two years' growth, notably 
60 with the black walnut. 

Question. What is your method of cultivating the trees T Do you ditch around the 
young trees, and do you pay especial attention to irrigation ? In transplanting do 
you cut off the branches close to the trunk, or do you out off the trunk below the 
branches ? 

Answer. 1 cultivate all my trees for the first two years, and if not too large a little 
in the spring of the third year, just as I would a crop of com that I wished to make 
yield eighty bushels to the acre, using my double cultivators the first two years unless 
the trees become too large. I have my ground in good condition and pay no attention 
to irrigation, and about as Httle to the branches. 

Question. About what percentage of the trees mature T 

Answer. In aU my later plantkigs I have put my rows 6 feet apart and 2 feet in the 
rows, making four thousand three hundred and fifty-sis trees to the acre, and they so 
nearly aU gi-ow that the percentage of loss is not worth naming. 

Question. Do you think that better results in planting trees are obtained in a settled 
section than in a wUd one, other things being equal ? 

Answer. I have planted most of my timber after the prairie was broken and one crop 
raised on the land. The richness of land being the same I should expect equal results 
LQ both cases. 

Question. Since you have lived in Iowa has there been any decided increase in the 
amount of rainfall : and, if so, do you think that the planting of trees has had any 
effect in that way ? 

Answer. The rainfaU with us has been greater for a few years past, but I am not 
prepared to say that it is owing to the amount of timber that we have planted. Id 
many sections we have enough planted to make a very marked difference in the effect 
of the winds, and from two to five degrees of cold as marked by the thermometer. 

It wiU be seen from the above that Judge Whiting pays no attention 
to irrigation. That is doubtless because, being in the bottom land and 
the rainfaU so great, there is a.sufl0.ciency of moisture. But it would 
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seem that a careful attention to the irrigation of the young trees on the 
more northern plateaus, where the rainfall and moisture are much less 
in amount, must be a sine qua non. 

Assistant Surgeon Y. Harard, TJ. S. A., in a botamcal report submitted 
to me, says : 

In closing, I ^vish briefly to state my views in regard to the mnch-discnssed eubject 
of the treelessness of the western prairies, having had abundant opportunities during 
the past summer to verify the correctness of the various theories advanced. In the 
first place, the soil of these prairies, being mostly alluvial, does not originally contain 
tree seeds, and no spontaneous arborescent growth need be expected simply in upturn- 
ing it. When such seeds are planted, either by human or natural agencies, the nature 
of the soil and climatic conditions being generally favorable, they germinate, but as 
the young stem issues from the ground it becomes the prey of adverse circumstances, 
which prove fatal to its further development. These adverse circumstances may be 
several, but the main and all-important one is the prairie fires which every fall and 
spring sweep over immense areas, leaving no vestige of vegetable life above the black- 
ened ground. Grasses and all annual plants may not be injured ; their roots remain 
mostly intact, and they issue from their ashes as green and vigorous as ever in the 
spring. Not so with trees and all perennials; endowed with a higher organization, 
the loss of their limbs is severely felt by the roots j these, afibrding Inore substantial 
food to the fire, are also more deeply burned than in the case of grasses. It follows 
that whenever a prairie fire visits outlying groves of ash, box-elder, or poplar, the loss 
is but very slowly repaired, and after their charred remains become surrounded by a 
growth of young shoots a second visitation will probably extinguish their remnant of 
vitality. 

When trees are protected from fires, especially during the first few years, they grow 
and generally do well ; even when shaken by winds and starved by drought their 
gnarled and stunted trunks wiU yet obtain a medium size. Such protection is afforded 
on bottom-landa from their position and from the moisture of the soil ; also in the 
ravines, which cLrain the bluffs and open on the valley bottoms. In these ravines the 
capacity of the soil and climate to produce trees is clearly illustrated. The prairie 
fire, fanned by the breeze, advances rapidly over the open plateaus ; a change of wind 
will divert its course, but not put it out ; the moment it reaches the edge of a ravine 
it seems to hesitate, advances slowly, and soon, no longer fed by the breeze, which is 
unable to reach it, dies out. In consequence such ravines are well wooded. Travel- 
ing along the Missouri or Yellowstone one sees large areas of level country totally 
stripped by fire, then depressions with white grass and brush, and again deep ravines 
and gorges with grass, brush, and groves of trees. 

These considerations contain practical suggestions for tree culture. It is impossible 
to prevent prairie fires, and laborious as well as expensive to protect any place from 
t hem in the open plains. Therefore it seems logical to seek such places for plantations 
as are naturally protected, and we generally find them in the Bad Lands. The Bad 
Lands, or at least most of them, are, I believe, susceptible of producing trees. Their 
suggestive name does not refer as much to the nature of the soil, which is often excel- 
lent, as to their ilrregular, broken, chaotic aspect, and the obstacles which they pre- 
sented to the maprch of the hardy Canadian voyagers who first explored them. I am 
of opinion that the Bad Lands . offer very favorable conditions for the successful cul- 
ture of such trees as grow spontaneously on or near the plains, such as pine, fir, red 
pedar, ash, box-elder, elm, quaking asp, wiUdw-leaved poplar, alder, and birch. 

While agreeing with Dr. Harard that prairie fires are a very great 
cause of the treelessness of the western plateaus, still those very winds 
which fan the fires into their immense extent, also, in the absence of fire, 
sweep over the prairies and cause a rapid evaporation of the moisture 
(this latter bemg an essential for the growth of trees), and the amount 
of rainfaU is not sufficient throughout the year to contend against this 
evaporation. It may be that turning the soil would somewhat diminish 
the evaporation. 

In May, 1876, the rainfall was so great for three days that the expe- 
dition against hostile Sioux was delayed in its march. The morning after 
the rain ceased the column started, and I was amazed to see the condi- 
tion of the plateau above Fort Lincoln. The soil was to all appearance 
dry and crumbly. This must have been due to a very rapid evaporation, 
for a large amount of rain fell, and I conclude that the wind was an 
effective agent in quickening the evaporation. 
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Again, the winter winds blow the snow into the coulisse and breaks, 
and the plateaus are left bare, thus losing a quantity of moisture. It is 
seldom that there is any sleighing on these plateaus. Therefore it is 
that in planting trees on the prairie I consider irrigation to be essential. 

I cannot agree with the doctor in his opinion of the Bad Lands. The 
Bad Land s proper have no signs of vegetation, and even if the soil were 
good (which I do not agree to), I believe that from the very nature of 
the formation of these lands it would be impossible to grow trees in 
them. Still that is an open question, and the doctor may be right. 

DAKOTA TEEEITORY. 
FORT SISSETON. 

Latitude 45^ 39' 20'', longitude 97^ 30', situated on the Coteau d^s 
Prairies, about forty miles east of James Eiver. The surrounding 
country is a high rolling prairie, interspersed with many lakes whose 
margins are very sparsely timbered with scrub-oak, water-elm, lime, smd 
Cottonwood. Ko streams in the vicinity ; no dews ; mean annual tem- 
perature 38°. The timber of the Coteau consists of oak, isugar-maple, 
ash, and box-elder. Captain J. H. Patterson, 20th Infantry, reports : 

The growiing timber throughout this section of country is on the margin of lakes, of 
which the number is legion, and at the foot of the Coteau, particularly on the north 
and west sides. The south and east sides of lakes appear to be the most favorable 
to the production of timber, though wherever the situation of adjoining lakes or other 
physical features serve to turn the fire from the timber on adjacent lakes, timber can 
Be found. The ravines running off the Coteau, however, are well wooded, though at 
no point in quantity to be dignified by the name of forests. 

Some hard or sugar maples are found near the foot of the ravines. The ravines are 
ftom one-half to one and one-half miles in length. The timber ou the north and north- 
eastern slopes of the Coteau may be safely estimated at fifteen thousand to twenty 
thousand cojrds of hard-body wood. 

I give below annual mean of rainfall for 1874, 1875^ 1876, and 1877 to date. I divide 
each year into periods of six months each, commencing with January 1, 1874. I also 
give, as being of interest, the month in each year in which the greatest precipitation 
has been observed. The rainfall ascertained'by standard rain-gauge : 



Inclies. 

lSr4.--First sis months 16. 13 

Secon d six months - 10. 72 



Total for year 26. 85 



1875.— First six months - 9. 90 

Second six months 10. 2Q 



Total for year 20. 10 



1876.— First six months 7. 40 

Second six months 12. 54 



Total for year 19.94 

1877.— First six months 11. 62 

Remainder year to November 18 - . - 7. 42 



Total up to November IS „ 19. 04 

Months in which greatest precipitation has been observed : 

Inehea. 

June, 1874 _ - - , 5.56 

August, 1875.. 4.16 

August, 1876 4.86 

June, 1877 
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The planting of trees has been resorted to at this post, but without success. The ex- 
periment has been continued off and on for the past seven years. The want of success 
is due, I think, to several causes, among them the absence of proper soil to support 
tree life, and the unnatural exposure of trees removed from sheltered places to exposed 
points on the parade grounds. 

FOKT TOTTEN. 

Latitude 47^ 59' 06^', longitucle 99^ (on the southeastern shore of 
Devil's Lake). The surrounding country is elevated prairie. Winter 
usually sets in with ^Tovember and continues to the end of March, the 
thermometer often reaching 40^^ below zero. 

Captain A. A. Hakbach, Twentieth Lifantry, in his report states : 

Nearly all of th e forest area within a radius of thirty miles hes contiguous to Devil's 
Lake, and is estimated at ninety-four square miles, of sixty thousand one hundred 
and sixty acres. The forest area on the north shore of the lake (including that portion 
commonly spoken of as the islands) is estimated at fifteen square miles, or nine thou- 
sand six hundred acres. The remainder Mes south of the lake and north of the Chey- 
enne River, and is included in Indian and miUtary reservations. 

Altitude 1,480 feet ; not known how determined, but supposed to have been ascer- 
tained by some surveying party. Average rainfall for the past six years, 17.07 inches 
(ascertained by means of rain-gauge). 

The great bulk of the timber is oak, of the variety known as burr-oak, and com- 
monly described as openings. Ash is next in importance as regards quantity and 
value. In addition to the oak and ash there are in small quantities basswood^ 
poplar, balm of Gilead, elm, willow, and a variety of soft maple. But few good saw- 
logs are to be had, owing to the scrubby character of the timber. The oak makes 
excellent fuel when care is taken to procure body-wood. 

It is beUeved that during the past few years the production has equaled the con- 
Bumption. On the north of the lake fires make their yearly inroads, and it is probable 
that there is a steady decrease in the timber area. South of the lake fires have been 
kept out by the Indians, who have not only their cabins and fenced clearings to pro- 
tect, but their winter grazing grounds. 

The estimated consumption is as foUows: Fire-wood, 6,000 cords; hmiber, 50,000 
feet ; logs used in construction of cabins, &c., 2,000. 

Against this destruction we have the growth from a protected area of seventy-eight 
square miles, or fifty thousand acres, which is beheved to be a full compensation. No 
planting has been resorted to, with the exception of a limited number of trees oi. 
parade ground. Under favorable circumstances there is no difficulty in growing the 
ehn, soft maple, balm of Gilead, or willows. 

FORT PEMBINA. 

Latitude, 48^ 56' 46'' 5 longitude, 97^ 12^ 30" 5 on the left bank of the 
Eed Eiver of the i^orth. 

The surrounding country for thirty miles is flat and low and well watered. Winter 
sets in with November and lasts until about the middle of April. The elevation is 787 
feet, determined barometrically. The average annual rainfall from November 1, 
1871, to November 1, 1877, was 16.65 inches, measured by rain-gauge. 

Lieutenant ]?aul Harwood, Twentieth Lifantry, reports as follows : 

The present forest area upon the reservation is about four hundred and fifty acres, 
and what remains of its former extent is indifferent and valueless, not only for fuel, 
but for building purposes. * * * The timber that remains is cotton, elm, bass, ma- 
ple, and a little poplar, together with a comparatively thick underbrush of hazel and 
willows. 

The water by rain and snow, it is safe to say, is absorbed in a great measure by the 
ground, although there are in this vicinity "couhsses" that during the wet season 
carry off to the river more or less of the water that accumulates in the spring from 
melted snow, but generally the rain that falls during the spring and summer months 
is absorbed by the soil, which is a rich black loam to the depth of fifteen or eighteen 
inches. * * * 

The timber is confined to the vicinity and banks of the rivers, vi^., Eed, To»gue and 
Pembina, the latter river possessing, I imagine, the greatest area cf forestry, and 
where it grows to- a great height and size. No pine is obtained, as far as I knov>% in this 
vicinity, the nearest pinery being in the valley of the Eosseau Eiver, on the Canadian 
u4e of m» line, about forty-five or fifty^ milea east by north from this point. * • • 
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The timber all around this section of the country, that is, the valuable portion, 
such as oak and ash, is gradually disappearing ; it ia done through the agency of 
man. * * * The decrease of timber by fire is slight. 

The planting of trees has been resorted to this side of the Hue only in one instance, 
by Mr. A. W. Stiles, post-trader at this post, who last spring planted about one pound 
of maple-seed, and has met with the most encouraging success. I am told that on the 
Canadian side of the line tree-planting has been resorted to by several persons, and 
also the prospects for success are most flattering. The planting is done by shoots or 
cuttings, and thrives most' remarkably. 

The transplanting of trees is not practiced, and the experience we have had at this 
post would not be encouraging to the adoption of it. The storms of winter and high 
winds that prevail at certain seasons destroy them, and to grow them requires the 
greatest care and attention. 

FORT RANDALL. 

Latitude, 43o 01^ ; longitude, 90o 33',- on the right bank of the Mis- 
souri. Timber is found only on the islands and river bottoms ; it consists 
principally of cottonwood and elm. Average temperature, about 47^. 

LOWER BRULE AaENCY. 

Latitude, 43^ 57' ; longitude, 99^ 2V, On the right bank of the Mis- 
souri. The rainfall for the year 1876, as ascertained by gauge, was 16.29 
inches. The largest faU generally occurs in June and September. The 
elevation is about fourteen hundred feet. 

Oaptain I. B. De Eussey, First Infantry, says: 

The present extent of forest area is comprised in short and narrow belts, confined in 
close proxi.niity to the Missonri River, on bottom-lands and islands of sedimentary 
formation, the results of overflow and change of course of the river. It is my opinion 
that if the timber could be in a continuous belt alon^ the river it would not be over 
twenty feet in width. The main tributaries of the river are scarcely fringed, and if 
in a continuous belt would not be over 10 feet in width. The timber consists princi- 
pally of cottonwood, with occasionally small clusters of ash and burr-oak. The 
growth of the cottonwood is rapid, the trees often obtaining a diameter at the base of 
36 inches. When green it burns indifferently, and when dry it bums very rapidly, 
supplying a minimum amount of heat. No timber exists away from the river or its 
tributaries. 

In the last three years, in my opinion, the amount of timber has decreased one-fourth, 
having been used iDrincipally by the troops and steamboats plying the river for fuel. 
Some is also used by the Indian agencies and troops for building purposes. The In- 
dians and their large herds of ponies destroy a great part of the young growth of the 
cottonwood timber. * * On the tributaries, White Earth River, American Creek, 
Yellow Medicine, &c. , much timber has been destroyed by prairie fires. 

No trees have been planted. I believe, however, that transplanting would be suc- 
cessful. The young trees would at first require support and protection against the 
strong winds and liberal irrigation. 

PORT SULLY. 

Latitude, U<=> 37' ,- longitude, lOOo 36'. On the left hank of the Mis- 
souri Eiver. The range of temperature is very great, from 106^ in sum- 
mer to 4QO below zero in winter. EainfaU, as determined by established 
gauge, from January 1 to October 31, 1877, was 13.22 inches, and the 
snowfaU for the same period was 3.02 inches. The elevation is 1,678 
feet, but it is not known how it was determined. 

Major IE. M. Lazellb, First Infantry, says : 

The present extent of forest area of this reservation (forty-two square miles) avail- 
able for wood does not exceed fifty acres, and for useful timber it is nothing. 

First Lieutenant John Hamilton, First Infantry, says: 

The forest area of the military reservation of this post and the surrounding country, 
is almost entirely limited to a small strip of timber running along the bank of the 
Mifisouri Eiver, composed chiefly of cottonwood with a small sprinkUng of willow, 
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box-elder, elm, and ash, except on the Wakibozo Creek, about eight miles sontheast 
of this post, and running in a northeasterly direction from the river. This creek is 
very sparsely timbered with scrub oak and willow, which have all nearly disappeared 
within a short time, it beiug cut off for fire- wood to supply fuel in the post, under 
contract. 

The various kinds of timber with the exception of the cotton wood, are dwarfish and 
scrubby, and unfit for any use except fuel. 

The transplantiing of young cottonwood trees has been resorted to withiu the limits 
of the post during the past two years only, with partial success, owiug, it is thought, 
to the high elevation of the post above the river, the growth of cottonwood being con- 
fined principally to the low bottoms. The trial, however, has not been altogether un- 
successful, great pains having been taken to supply the young trees with a liberal 
supply of water during the dry summer weather ; consequently a fair proportion of 
those transplanted are now in a healthy and thriving condition. 

CHEYENNE AGENCY. 

Situated on the right bank of the Missouri Eiver, about seven miles 
above Fort SnLly. 

Colonel W. H. Wood, Eleventh Infantry, says that the timber of the 
whole section of the country adjacent to the post is confined to the river 
bottoms. It is principally cottonwood. Small quantities of oak, ash, 
ehn, and cedar, are occasionally found. The only wood which grows to 
a si2;e fit for bidlding purposes is cottonwood. The other varieties gen- 
erally found along the tributaries are of a stunted growth." 

Lieutenant E. W. Hoyt, Eleventh Infantry, adds to the above-men- 
tioned varieties willow, wild plum, and wild cherry, but says they are 
very limited in amount and of stunted growth. He further says : 

If all the forest area within fifty miles of this post were consolidated I should say 
there would be less than ten square miles. The timber in the vicinity of this post has 
decreased about one-half in amount during the last sixteen months. The increasing 
demand for wood is the occasion of such rapid consumption. 

First Lieutenant Ira Quimby, Eleventh Infantry, says : 

The decrease of timber is rapid ; it is cut and consumed by Indians and is furnished 
by them through contractors to military posts and to agencies. It is also used for 
building purposes. So great is the consumption and the supply so smaU that in a few 
years there will be no timber in the country within twenty-five miles of this post. 

STANDING KOOK AGENCY. 

Colonel W. P. Oarlin, Lieutenant-Colonel Seventeenth Infantiy, 
says: 

There is no military reservation at this post, it being located on the reservation of 
the Sioux Indians, the limits of which are defined by treaty and executive orders, 
which, for tjie purpose of this report, need not be cited. 

1st. The present extent of the forest area. The forest area, strictly speaking, is 
confined to the lowest bottom-lands along both banks of the Missouri River, and nar- 
row fringes of timber along either bank of the streams rumiing into the Missouri from 
the east and west. The principal streams running from the east into the Missouri, be- 
ginning near the north end of the reservation, are Beaver Creek, HermapJirodite Creek, 
and a few other sDiaU creeks not known by name except to the Indians. These streams 
are all short and have but little timber along their banks. On the west side of the 
Missouri River there are numerous tributaries of considerable magnitude and travers- 
ing a country at least one hundred miles wide, besides numerous small creeks running 
from the high lands nearest the Missouri across the bench lands into the river. And 
again the tributaries of the Missouri have numerous creeks tributary to them, running 
generaUy from the northwest and southwest. Nearly all those streams have more or 
lem wood alon^ their banks. 

T^ pimcip^ tributaries of the Missouri on the west side are the Cannon Ball, Owl 
i^mif Qt&dS. Eiver, and Cheyenne River, the forks of the latter embracing the Black 
fiilis, Poreuplae Creek, four miles north of this post, is also a fine little stream with 
some timber along its banks. 

In the ravines back fr-om the bench lands of the Missouri, in the sheltered places 
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along hill-sides, and indeed wliere"ver tlie ground is protected by water, rock, or other 
natnral features, from the prairie fires and fierce northwest winds, are formed strips 
or clumps of oak trees and occasionally cottonwood. At some points considerable 
quantities of oak are found in the more rugged and sheltered localities. It is generally 
of a scrubby character, short in the trunk, and knotty. 

As the forest land along the Missouri River is constantly being washed away by the 
stream, and is of very irregular form, it is impossible to approximate the area, but I 
will guess at it so far as I have observed it within five miles of this post. 

North of the post as far as Porcupine Creek, and on the west bank, there is a body 
of timber containing about one thousand acres. South of the post on the west bank, 
and extending four miles southward, is a body containing about two thousand acres. 
On the east bank at several points within four miles of the post are perhaps one thou- 
sand acres. Total, four thousand acres within five miles of the post. Timber land is 
distributed in about the same proportion along the river from Fort A. Lincoln do^Ti 
to Grand River. There are, probably, forty thousand acres of forest land along the 
banks of the Missouri River. Below Grand River I think the quantity of timber di- 
minishes rftpidly in consequence of the more barren and alkaline character of the soil. 
Of course the greater part of the timber near this post has been cut away for fuel, 
building purposes, and for browsing the ponies of the Indians priof to the seizure oi 
these anim als. 

2d. The lines of natural drainage. The Missouri River drains the country from 
north to south, and the tributaries named above drain it from west to east and from 
east to west. 

3d. Elevation, whether ascertained barometrically or otherwise, and the rainfall, 
and the manner in which both have been ascertained. This post has never been fur- 
nished with instruments for ascertaining the elevation or the rainfall. The elevation 
is probablj'^ a little less than that of Fort Rice, which is reported at twenty-two hun- 
dred feet above sea-lev«l. The rainfall has been sufficient for gardening purposes, 
and to produce a most wonderful growth of grass during the present year. The 
streams have also continued to flow aU summer and to the present time, showing a 
sufficiency of rain for all practical purposes. 

4th. The various characteristics of the timber, and the extent, condition, and growth 
of such timber, together with any information of interest connected with the general 
subject of the forestry of the country. Cottonwood is the principal growth in the 
forests of this region, both along the Missouri River and its tributaries. There is aLso 
a considerable quantity of elm, ash, box-elder, willow, and oak. There is also a 
valuable sJiirub, the bull or buffalo berry, which produces a scarlet berry resembling 
the red currant. This berry is acid in taste and is valuable for food and for making 
vinegar, wine, and jelly. The tree is heavily armed with sharp thorns, for which 
reason I think it would" be valuable for hedges. Plum trees also grow in this region 
of country, generally along the edges of bluffs and near the small and shallow streams 
back &om the river^ To the westward of this post and near the Black Hills cedar 
grows in considerable quantities. 

The country in this vicinity is well watered. There is a great proportion of rich 
land, covered with the finest of grasses. Timber grows wherever it can find a secure 
footing. There are indications everywhere that all this region was once covered with 
timber. Pieces of petrified wood are found everywhere, and occasionally petrified 
stumps and logs. In my opinion, protection of tltie country from prairie fires is all 
that is necessary to reclothe the whole country with trees. Of course, settlement and 
the consequent plowing of the land and making roads is the surest way of increasing 
the growth of forest trees, as the plowed land and roads check the spread of fire. 

5th. The rate of decrease in the amount of timber, and the cause of such decrease, 
as, for instance, by fire or through the agency of man : Near this post 'and agency, 
and near other posts and agencies, and at wood-yards along the Missouri River, timbei 
has decreased at nearly the rate of one-fourth per annum, through the agency of man, 
that is, by cutting wood for fuel for posts and steamboats, and lor building purposes. 

Within five miles of this post there are probably not trees enough remaining 
to supply this post and agency with fuel for another year after the present, say 
three thousand cords of wood. Of course, young trees are growing all the time, but 
near posts they do not grow fast enough to supply the waste or destruction of old trees. 
Another cause of the decrease of the quantity of timber is the constant washing away 
of the woodland and trees in the spring and summer months by the action of the 
Missouri River. This cause probably decreases the quantity of timber at least ten 
per cent, annually; but while timber land is being constantly washed away on one 
side of the river, it is constantly forming on the opposite side, and a little below the 
point washed away. The new land that is being constantly formed appears first as a 
strip of sand adjoining the main-land. About the second year it is covered over with 
a thick growth of red willow ; then a few cottonwoods appear on the higher points 
and ridges. Each successive annual overflow raises the sand-bar and deposits mud 
g,iid cla^ on it, which are wed fast by the willows. The decajing leaves sie^% in 
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thickening the soil; the cotton woods spread over it, and in fifteen or twenty years it 
will hecome a fine piece of timber land, that is, for this country. It is estimated that 
at least six hundred acres of good timber land have been washed away within five 
miles of this post within the last three years. 

Of conrse I do not profess to be accurate in the estimates I make of the timber land 
washed away and remaining, but give my opinion only. Directly in front of this 
post, and for two miles above it, a large body of land is forming along the west bank, 
pushing the river-bed in some places nearly half a mile further east than it was three 
years ago at the same point. It must be observed, however, that the destruction of 
timber near the posts far exceeds the growth of it on the new lands. 

6th. Whether the planting of trees has been resorted to, and with what success: 
Trees have been planted at Forts A. Lincoln and Rice, and at this post, with perfect 
Buccess. While in command at Fort A. Lincoln I caused nearly one thousand trees to 
be planted. AU that were placed in suitable ground have grown finely. Some of them 
died because they were placed in hard, dry spots, and some from the want of water ; 
but those planted in the damper places that produce high, coarse grass, and that have 
sufficient moisture in the soil, have ^own with great rapidity and have become beau- 
tiful shade trees. 

The trees planted at Fort Rice look remarkably thrifty. The majority of the trees 
planted at tjbiis post last spring by my directions have generally grown well ; but as 
they were not sufiiciently trimmed when transplanted they have not thriven as well 
as they would otherwise have done. When trees are transplanted, thrifty young 
trees about two inches in diameter at the ground should be selected. All the branches 
should be cut off, also the main trunk about 8 or 9 feet above the root. They should 
be planted in hole s about 30 inches in diametjer and 2 feet deep ; shallow and narrow 
trenches should be. dug so as to conduct the surface rain-water to the tree for a dis- 
tance of 6 feet or more. The arrangement of these trenches and their direction must 
depend on the slope of the ground. It is well to have the loose earth around the tree 
one or two inches lower than the groimd level, so as to hold water. For shade trees 
transplanting is the best method. For forests and plantations slips and roots should 
be used, to save time and labor. Roots enough to plant can always be found along 
the banks of the river, creeks, and sand-bars. I have never planted any other trees in 
this region than cottonwood, but I believe soft maple would flourish here as well as 
the native trees of the locality. It is probable, too, that sugar maples would grow 
finely along the streams and in well- watered places. 

If stringent laws could be passed by Congress and the legislatures to prevent 
prairie fires, it would be greatly to the benefit of this region of country in respect to 
the growth of timber and the preservation of grass for hay and grazing. -No trees 
have been planted by private parties in this region, for the reason that no permanent 
settlement can be made on the reservation. It would be a very easy and economical 
matter to plant and grow all the timber necessary for fuel, building purposes, and 
shelter of stock in. this locality, and if the General Government would exerciser littlo 
care to prevent fiies and to regulate the cutting of the timber, it is my opiniou that 
all the north ern haK of Dakota Territory would become a well-timbered eoxmtry in 
fifteen or twenty years. 

FORT RICE. 

Latitude, 46^' 30' j longitude, 100^ 34'. On tto right Ibank of the Mis- 
souri Eiver. 

Dr. Blair D. Taylor, assistant surgeon, U. S. A., says: 

I have the honor to submit the following report on this reservation and adjacent 
country, as eaUedfor in circular letter of the 8th instant from department headquar- 
ters^ and in your mdorsement of the 11th instant referring the same to me : 

let. The presenii extent of the forest area : The forest on this reservation, T^dth the 
exception of a few isolated clumps of small trees in hollows and ravines, is confined 
exclusively to the Missouri River bottoms and those of the Cannon Ball River. North 
of the post is a largo bottom about four and a half miles in length, and varying from 
one-half mile to st>ven and a half miles in width. Nearly eight miles further up the 
river is another bottom not quite so large. On the south side of the post is a narrow 
strip of timbered bottom extending to tiie Cannon Ball Eiver, eight miles below. 

The latter river has narrow, timbered low-lands on each side. Opposite the post, on 
the east bank of the Missouri, is a small bottom one and a half miles long and one- 
half mile wide. On the same side of the river, seven miles north, is a large bottom of 
about the same area as the one first mentioned, and well timbered. 

On all these bottoms the original growth of timber is very scarce and is confined to 
a few large trees very much scattered. The majority of the trees are the growth of 
jbbe Imt Itoty-eight or forty years. 

neari^ si^U oi tiie low-l^ds mentianed ik& fia?est constitutes about one-half of 
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tbe area, and I have made a cak^Mation based upon this fact, giving 4,430 acres as the 
amount of timbered land along the Missouri from eight miles below this post to twelve 
miles above. 

2d. The lines of natural drainage : These are constituted frora south to north by 
the Cann<m Ball River, Mule Creek, just below the post and on the east bank of the 
Missouri, and Lone Lake Creelr, opposite this point. All these streams run generally 
east on the west side of the Missouri, and in the reverse direction on the other side. 
Besides tliese, the country is intersected by many wet-weather ravines running per- 
pendicular to the Missouri, with secondary gulches emptying at right angles to them. 

3d. The elevation, whether ascertained barometrically or otherwise, and the rain- 
jall, and tiho manner in which both have been ascertained : The elevation at this point 
is 2,200 feet above the sea level; it was ascertained barometrically by some engineer 
officer whose name is not recorded. Appended is an abstract marked A (see Ap- 
pendix), giving the rainfall and average yearly temperature from May, 1870, to No- 
vember, 1877. This has been compiled from the meteorological records of the post 
hospital. It will be seen that nearly all the precipitation takes place from Apnl to 
November, and, what is not shown on the abstract, more than half of the rainfall occurs 
in May and June. It will also be noticed that the ramfaU is increasing rather than 
dinunishing. 

4th. The various characteristics of the timber, and the extent, condition, and 
growth of such timber, together with any information of interest connected with the 
general subject of the forestry of the country : There are only four varieties of timber 
useful for fuel or lumber in the forest area above mentioned, viz., cottonwood, ehn, 
ash, and a very small proportion of oak. Of these, cottonwood constitutes nine-tentha 
of the forest, and if well-seasoned makes excellent fuel and fair lumber, but in its 
green 8tat(3 it retains water like a sponge, will not burn, and warps in the most re- 
markable manner. The cottonwood grows very rapidly, but decays very soon after 
reaching a diameter of two or two and a half feet. Most of the forest, as before 
mentioned, consists of comparatively young trees which are repairing to some extent 
the waste among the older ones. With such a rainfall as we have had for several 
years past, there is no reason why trees should not grow on the prairie if properly 
transplanted. 

5th. The rate of decrease in the amonnt of timber and the cause of such decrease, 
as, for instance, by fire or through the agency of man : Timber in the bottom lands 
of the Missouri is seldom if ever injured by fire, because at the time when prairie 
fires generally occur out here the grass in the bottoms is not dry enough to burn to 
any extent, and even if it does, the heat is seldom great enough to destroy even the 
undergrowth. 

The destruction of timber in this country is chiefly through the agency of man — 
cutting wood for posts and for steamboats. There are other agencies, however, which 
may be mentioned, such as the undermining of its banks by the Missouri River, which 
annually swallows many acres of fine trees, converting them into dangerous snags or 
soggy di±fti-wood. The annual spring overflow of the river leaves the bottoms in 
many places waist deep in water untu the ndddle of summer, thereby hastening the 
process of decay in such trees as are already affected. The high winds of spring and 
autumn generally prostrate a large number of trees which have passed the vigor of 
their growl^h. To these might be added the destruction caused by beavers on such 
streams as they inhabit, e, g.y the Cannon Ball. 

It is almost impossible to state ^mth any mathematical certainty the rate of decrease 
of timber, but in my opinion- at Iteast one-fourth more timber is annually destroyed 
than is replaced by a new growth, and it is the agency of man which throws the bal- 
ance on the losing side, the process of nature jjro and con being in equilibrium. 

6th. Whether the planting of trees has been resorted to ; and if so, whether by 
shoots or transplanting, and with what success : Except inside of garrisoned posts 
I know of no general attempt to plant trees. Transplanting has been successifel at 
this post, many of the cottonwoods on the parade being taller than the houses, and 
from four to ten inches in diameter after five or six years' growth. The great diffi- 
culty in setting out trees on the open prairies is the certainty of being blown down by 
high winds before they have acquired sufficient root to support themselves. Quite a 
large tree was destroyed in this way inside of the garrison in 1876. 

The only way to make transplanting successful out of the bottoms would be to begin 
along the ravines and bottoms and gradually extend toward the prairie as the trees 
become numerous enough to offer a barrier to the wind, I know nothing of setting 
dnt shoots, and do not believe it would succeed. 

FOBT A. LINCOLN. 



Latitude, 46^ 46' 11"-, longitude, lOQo 50' Zl". On the right bank ol 
Missouri River. The average monthly rainfall from November 1, 1876, 
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to October 31, 1877, was 2.17 inches, ascertained by gauge. Elevation 
2,211 feet, determined barometrically. 
Major J. G. Tllford, Seventh Cavalry, says : 

The forest area of thie reservation is about thirty-two hundred acres approximately, 
as follows : Sibly Island, twelve hundred; first point below the post, three hundred; 
second point below the post, seventeen hundred. 

The timber on the first is very sparse, the best having been cut to supply the post 
with fuel and for building purposes. 

A growth of young trees is springing up on the river front, but will not be available 
for fuel within ten years. The timber on second point is of larger growth and almost 
in its primeval state, very little having been cut by the whites. There is also quite 
a forest of box-elder only fit for fuel. The timber is almost entirely of Cottonwood ; 
there is some ash and a very little oak, known as scrub oak. The only decreas© ob- 
servable is by the agency of man. 

Tree planting was first resorted to (at the cavalry barracks) in the spring of 1874. 
The first trees were very large, and although great care was taken to save them, they 
all or nearly all died during the heat of summer. These trees have been replaced by 
smaUer trees which have now become rooted in the soil and promise to do weU. 

Although I have not seen it tried at this post, but at places along the Missouri River, 
slips cut from Cottonwood have been started in the spring, and they grow so rapidly 
that orchards of several hundred trees were seven and eight feet high in two years 
after planting. 

FORT STEVENSON. 

Latitude, 47° 34' ; longitude, lOlo 26'. On the left baok of the Mis- 
souri Eiver. The rainfall for the year 1877 up to l^^ovember 16 was 
1ID.13 inches^measured by a gauge. 

Major O. H. Mooee, Sixth Infantry, says: 

The original forest area of this reservation was comprised in the bottom-lands adja- 
cent to the Missouji River, but practically no forest now exists, aU the larger trees 
(principally Cottonwood) for ten miles either way having been cut for various pur- 
poses. In the early days the wood contractors drew heavily upon the timber near the 
post, and later aU that remained has been used from time to time in the construction 
of various log buildings, so that the only trees now upon the reservation are smaU 
oottonwoods, hardly more than saplings. Prairie fires usually occur every fall, and 
their effect may be to keep down any growth of forest tjiat might spring up in the 
coulisse near the bluffs, but to these fires cannot be attributed in any degree the de- 
struction of such timber as formerly existed in the bottoms. To obtain logs of over 
six inches in diameter it is now necessary to raft them down from a point some thirty 
miles up stream, on the opposite bank of the tiver. The most ektensive forest hi this 
whole vicinity is the finely timbered country of the Mouse River, some sixty miles 
away. 

The transplanting of trees for foliage has been undertaken to a limited extent, but 
the result of some five years' experience has not been encouraging, though in a few 
instances good, substantial trees have resulted. Cottonwood has been the variety 
heretofore planted, but the past year a few ash trees were set out and appear to be 
thriving at present. ^ 

FORT BUPORD. 

Latitude, 480; longitude, 103o 5V 30''. On the left bank of the Mis- 
souri Eiver, near the mouth of the Yellowstone. The elevation is 1,933 
feet, determined barometrically. 

Colonel Daniel^ Huston, Sixth Infantry, says: 

In reply to circular letter dated Headquarters Department of Dakota, Saint Paul, 
Minn., November 8, 1877, I have the honor to state: 

1st. The growth of timber is confined to the flats pertaining to the ISIissouri and 
YeUowstone Rivers, as a rule being oji alternate points on opposite sides of the river, 
said points being from one mile to three miles wide at the base and running out to a 
point. 

The timber down the Missouri River on reservation and adjacent country is dense, 
and not cut out to the extent of that above the post. The timber up the YeUowstone 
IS of a larger and finer quality than on the Missouri River. It is principaUy cotton- 
wood^ with a very little ash and elm, with scrub-ccdar in the bluffs on the river. 

34 AGB 
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2d. Tlie lines of natural dmiiiago are very fine on the north and east of the post, 
being drained "by the Muddy Creek that rises to the northwest from the fort, its gen- 
eral direction to its mouth being southca.st, entering the Missouri River about twenty- 
five miles east of the x>ost. From ten miles back fiom the garrison the drainage ia 
into the creek and its tributaries. To the v> est is the Little Muddy Creek that rises to 
the north and runs south to its mouth, entering the Missouri River about twelve miles 
west of the post. These creeks havo numerous tributaries. There are also on the re- 
eervation numerous small creeks. South of the Missouri River the drainage is confined 
to the YelloAvstone River and its tributaries. 

The surface draining of the area occupied by the post is excellent — a depression on 
either side of it sloping gradually toward the river, and the gradual descent of the 
ground intervening between the j)ost and the river at the south afford a natural 
water-shed that entirely prevents the accumulation of stagnant water, excex)t tor 
brief intervals after heavy storms. The flood plains or bottom-land of the Mis- 
souri River is from tor ty rods to several miles in width, and ab intervals of several 
years is covered with water from unusual rainfalls or melting of lar':^^ci^i;j-saes of snow. 
I3ack of this is a grassy plain of IVom one to five miles in width, extending to the foot 
of the hills. Thj'ough this plain at varying distances run innumerable ravines or 
coulisse from the hills to the basiu lands of the liver. Admirable surface draining is 
thus afforded, and, except daring very wet seasons, few of them contain water. The 
water, when found, is ap*t to be strongly impregnated with sulphate of soda and lime, 
which inapart to it a harsh, alkaline *^taste. The deep drainage appears from tho 
structure of the soil, observed in digging wells, to be affected by percolation of the 
w ater through slanting strata of gravel and bund inclosed between layers of tenacious 
clay. 

'id. The elevation of ihe post above the sea-level is about 1,900 feet, obtaiued by 
barometrical calculation. The amount of the rainfall for the i)ast ten years is shown 
by the accompanying table (see Appendix), condensed from the meteorological register 
kept at the post hospital. The mode by v. hich data were obtained was by measuie- 
ment with a graduated standard of the amount of rain caught by a funnel-shaped 
vessel. 

The violent wind usuallj^ accompanymg rainfall in this latitude introduces, I think, 
an element of error in estimating the amount of iirecipitation in the manner above 
given, and it would seem that the rainfall must be' greater than represented by the 
table. 

4 th. The characteristic growth of the forests in this vicinity is the cottonwood (Populii8 
monilif 'era). It constitutes the bulk of the trees found fringing the water-courses, and 
is the only wood available in any quantity for fuel or building purposes. 

Among other representatives of tho forest are the ash-leaved maple (Kegundoaceroidea), 
the red osier, dogwood {Cornus atolonifera), scattered rather sparingly along the river 
banks. Red cedar of a small, stunted character is occasionally found on the hills. 
A species of willow finds a place in low moist grounds. The wild plant Frunus 
Attiericana is found in ravines and skirting the itrairio side of the wooded river-banks. 
This tree bears the best indigenous fruit this country affords. The choke-cherry 
{Frunm Virginiana), is found m much the same localities. Both varieties are limited 
in number. Among the shrubs of interest for their economic value are the buffalo or 
bull berry (Sliepherdia argentea)^ the Missouri currant {llibes aureum), and the smooth 
white gooseberi-y (Bihea Mrtellum), The timber, with the exception of cottonwood, 
which is of insufficient growth or magnitude to be of any considerable A^alue, is almost 
wholly confined to the Hood plains of the Missouri and to like situation^ along its 
tributaries. As we recede to the interior this feature gives way to rolling plains, 
covered with grass, cactus, and sage l)rush, or to tho rugged, arid country known as 
the "'Bad Lands." There have been three causes undoubtedly operating in this sec- 
tion to repress the extension of trees beyond their present habitat, viz., prairie tires 
and drought, and the high and ahuost uuintermitting winds. 

My observations lea d lue to belie^ c that the cottonwood cannot be transplanted and 
cultivated in situations remote from the localities to which it is now confined with 
any success. A row of young cottonwood trees set out in front of the post hospital 
some seven years ago have not thriven well, although they have had special care. 
Only two of them have in that time grown to the height of about ten lieet ; the others 
are still mere bushes, not more than three feet high. I have not heard of their suc- 
cessful culture anywhere in this vicinity. Among the indigenous shrubs and trees 
above enumerated are some that might with advantage be introduced into the post. 

5th. The decrease in timber, in my opinion, ia very rax)id, owing almost entirely to 
wood being cut for steamboats and filling tho contracts for the post. 

6th. With the exception of the trees before mentioned, as i)lanted in front of the 
post hospital, no attempt has been made towards growing the same. The hospital 
crees were transplanted with the success noted above. 
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MONTA]^A TEREITOEY. 

FORT KEOGH. 

Sitaated on the Yellowstone, near the mouth of Tongue Eiver, and 
about one hundred and ninety-four miles from Fort Buford. Elevation 
2,832 feet, determined barometrically. This post was established so 
lately that no record of the rainfall was kept prior to August 1, 1877. 
Since that time the fall has been as follows : 

Inches. 



August ^ - 0.00 

September * 0.70 

October , 0.61 

ffToTembcT .'. 0.46 



Total , „- 1.77 



The annual fall is estimated to be from 12 to 20 inches. 
Major GEOEaE Gibson, Fifth Infantry, says : 

llie timber found in this vicinity consists of cottonwood (princip.'illy ), t<jgetlier with 
some ash, scrub-cedar, and pine. A tolerably fair body of ash is reported on Pumpkin 
Creek, which empties into Tongue Ei\^er about twelve miles south of this i>ost. The 
cedar and pine are confined to foot-hills, as well as ravines running up ijito the biulfs. 
So far they have proved of little or no value. The cottonwood may be said to grow 
in groves of various extent. 

Very considerable inroads have been made upan the timber within a space of from 
ten to twelve miles, both for the x>urposes of fuel and for constructing the post. Pos- 
sibly next year or the succeeding one it will be necessary to bring a sufficiency of 
fuel from a considerable distance by rafting it down the Yellovvstono and the Tongue. 

It will be seen from the above that a great deal of timber has been cut, and will 
for some time continue to be cut, along the Missouri and Yellowstone Elvers and 
vicinity. The military x>osts, the Indian agencies, and steamboats consume immense 
quantities of wood. 

FOET CUSTER. 

Situated at the junction of the Big Horn and Little Big Horn Eivers, 
about fifty miles from the Yellowstone. Elevation 3,450 feet, determiBed 
barometrically. 

Lieutenant Colonel G. P. BuELii-, Eleventh Infantry, reports that 
the present extent of the forest area consists of a belt of timber averag- 
ing half a mile in width from the post up the Little Big Horn and Big 
Horn Eivers for a distance of some thirty miles. The timber consists of 
cottonwood, ^^of fine growth and thickly planted.'^ ^ 'About eighteen 
miles from the post a ridge runs east and west, fairly covered with a good 
growth of line timber. With this exception and near the rivers the 
country is bare.'' 

FOIIT BENTON. 

Latitude, 47'=> 49' 38'' j longitude, llOo 39' 48". In the town of Eort 
Benton, at the head of Missouri navigation. Elevation 2,663 feet, as- 
ceftaiued barometrically. EainMi, from IsTovember 24, 1876, to No- 
vember 25, 1877, was 16.7 4 inches. 

Major GuiBO Ilgis, Seventh Infantry, says : 

The Teton River, the northern boundary of the reservation, has a few smaU cotton- 
wood trees in its -g alley. The Teton, some miles above the reservation, is well wooded 
with cottonwood. The mountains are well wooded with pine. The timber along the 
river bottoms is generally cottonwood of several varieties and willow, generally 
small trees, though in some instances they gain a diameter of two or more feet. The 
cottonwood is unlit for lumber, but makes very iair lire- wood. The mountains are 
generally covered with pine trees of moderate size, which are largely used for timber, 
but they are too knotty for lumber of the linest quality. 

Along the Missouri Kiver and its tributaries the rate of decrease ia yeiy l^ga| 
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threatening; total destrnction to the forest at no very distant future. This is owing 
to the large amount of wood cutifor the use of steamboats — large as compared with the 
supply. In those regions farther from the river the rate of decBease is less. 

A few trees have been planted in the town for shade-trees. They were trans- 
planted. The oldest transplanted trees have now been out about two years and are 
thriving well. They require irrigation. 

CAMP BAXER. 

Latitude, 46o 40' 44''; longitude, llio 11'. In Smith's Eiver YaUey. 
Elevation, 4,538 feet, determined barometrically. The rainfall for 1876, 
as given by the gauge, was 17.49 inches. 

Lieutenant Colonel C. G. Gilbekt, Seventh Infantry, says: 

The trees of the adjacent country are pines, and are almost exclusively found on 
the hiUs and mountain ranges, and the body of timber on the latter is nearly always 
heavy, and on the lower hills it is light and scattering. The timber is entirely of 
pine and covers the mountains in dense masses and large growth, and will make fair 
lumber at the saw-mill. 

The rate of decrease of timber has been inconsiderable, if at all. The decrease for 
fuel, fencing, and building material is compensated for by the natural increase. 

The planting of trees at this post has been tried, but without success, owing to 
the high winfi. 

FORT SHAW. 

Latitude, 47° 3(y 33" ; longitude, 111^ 48' 19". On the right bank of 
Sun Eiver. Elevation not known. The annual rainfaU varies consid- 
erably, the maximum for eight years being (1876) 14.62 inches and the 
minimum (1874) 4.24 inches j the average, 8.62, ascertained by means of 
gauge. 

Colonel John Gibbon, Seventh Infantry, says : 

The only timber on this reservation is thinly scattered Cottonwood along Sun 
River. On the mountains, situated from twenty-five to fifty miles from the post, im- 
mense masses of pine timber exist. Most of the timber on the mountains is pine and 
of an exceUent quality generaUy and sometimes very large. . There are immense 
quantities of it. The growth of cottonwood of three kinds, along the river bottoms, 
is not heayy, and most of it in this region has already been cut for fire-wood. 

Immense quantities of the timber in the mountains is almost annually destroyed by 
fire. The rate of decrease cannot be estimated with any accuracy. Except in the 
vicinity of the more thickly settled portions of the Territory the decrease is caused by 
fire. Near the settlements it is removed in large quantities for lumber and fire-wood. 

Large numbers of trees have been planted in the garrison, water being supplied by 
irrigation. AU the trees have b6en transplanted in the winter time and a vast major- 
ity nave succeeded. The varieties are tluree species of cottonwood, the quaking asp, 
and fir. The latter do not succeed well. The quaking asp has had only one year's 
trial and is succeeding tolerably well. The cottonwood succeeds best, and will grow 
in almost any soil if plentifully supplied with water. 

FOET ELLIS. 

Latitude, 45o 40' 15''; longitude, 110^ 50' 04". In the eastern end of 
the Gallatin Yalley, on the left bank of the East Gallatin Eiver. Ele- 
vation, 4,747 feet, determined barometrically. The rainfall, as ascer- 
tained by the gauge, is shown by the following table for the years 
1876-'77: 



Month. 



1876. 

July 

August 

September 

October 

November 

December 



Fall in 
inches. 



0. 18 
2. 01 
0. 75 
0. 69 
0.83 
1. 07 



Month. 



1877. 

January 

February 

March 

April 

M^ay 

June 



Fall in 
inches. 



0. 48 
0. 43 
1. 36 
0.86 
4.28 
2,30 



or a total fall of 15.24 inches. 
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Major James S. Brisbin, Second Cavalry, says: 

The present extent of forest area of tlie Fort Ellis Reservation is about fifteen thou- 
sand acres. The mountains in the southern part of the reservation are clothed with forests 
of white pine, red fir, and cedar. The extent of each kind of timber cannot be exactly 
told, but their condition is very good, and they grow very thick, but not heavy. There 
is also some aspen and sprufce in small quantity, and cottonwood grows > along the 
banks of the East Gallatin and in the bottoms of the creeks, but not to such an extent 
as to be of any material use. 

Assistant Surgeon L. M. Maus, U. S. A., in a report referred to me, 
says: 

Cottonwood is the principal timber between the Cheyenne River and Standing Rock 
although there is quite a good proportion of burr-oak, elm, ash, and willow. Cot- 
tonwood is found in large quantities in the bottoms of'the Cheyenne, Moreau, and 
Grand Rivers. About fifteen miles southwest of the post (Standing Rock), between 
Oak Creek and Swift Water Creek, is a section of the country which is broken by 
many ravines, all of which are well timbered with the burr-oak. The oak wood is 
found principally in the ravines which intersect the different rivers and creeks. The 
blnff surrounding the Cheyenne River is tolerably well covered in some places with a 
cedar growth. The bottoms of the rivers and creeks also contain a growth of red and 
white willow, wild plum, and bullberry bushes. 

ARIZONA TEEEITOEY. 

Captain J. H. Coster, Eighth Cavalry, A. D. C, acting engineer 
officer for the Military Division of the Pacific, famishes the following 
report: 

GRANT CAMP. 

Situated 4,833 feet above sea-level, on the northwestern base of Graham or Sierra 
Bonita Mountains, on a sort of mesa sloping towards an extensive plain about fifteen 
miles wide and over one hundred miles long. On this plain there are no trees of any 
kind south of Camp Grant, but scattered mesquite (bush) to the northward and to the 
valley of the Gila River. Abundant mesquite is to be found on the mesa between 
elevations 4,000 and 6,000 feet. This timber is intermixed with two varieties of oak 
and one of juniper, up to an elevation of 7,000 feet. 

On the mountain's sides, foot-hills, and between 7,000 and 10,500 feet (highest peak 
of Graham Range), white and yellow pines and fir grow in sufficient quantities to be 
caUed forests, scattered through which is found one species of juniper. This timber is 
of great commercial value if the rugged character of the mountains will permit of ex- 
tended use. 

The margins of the numerous smaU streams are lined with cottonwood trees till the 
mesa is reached, where the streams sink and the wood disappears. 
EainfaU, 1873, 18.28; 1874,16.92; 1875, 20.72; 1876,20.12; 1877, 7.27 inches. 

CAMP A1>ACHE. 

Latitude, 33° 46' 47"; longitude, 109° 54' 40". The camp is situated nearly in the 
centre of the San Carlos Indian Reservation, in the White Mountains. The streams 
near it are the east and north forks of the White River. The canons make the lands 
bordering on them useless for any extended system of agriculture, and the small spots 
that are capable of cultivation are only suitable for Indians to raise their com on. 
The timber in the vicinity of the post is cedar and juniper. About nine miles from 
the post there are quite extensive pineries, extending probably ten miles to the north. 
Has no instruments to determine elevation of mountains in vicinity, but refers to the 
report and maps of Lieutenant Wheeler, Corps of Engineers, U. S. A., for this in- 
formation. 

CAMP BOWIE. 

Latitude, 32° OS' 14"; longitude, 109° 22' 45". The forestry of this portion of the 
Territory is unim portant. The timber is not plentiful, and is found only on the north- 
western slope of the mountain ranges, principally the Chiricahuas, at an elevation of 
about 3,500 to 4,800 feet. The principal growths of timber are pine and oak. Spruce, 
cedar, sycamore, and walnut of dwarf species are also found. 

In some of the larger canons pine attains a great height, and, where well protected 
from the strong Tvinds, grows in abundance. 
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The extent of the forest area is about 580 square miles. 

The lines of drainage are north ^Yest and west, mostly subterraneous, and empty into 
the Gila River. 

The principal rainfalls occur in July and August; the amount of rainfall during 
those months in 1876 was 8.55 inches, and in 1877 8.00 inches. The total amount of 
rainfall during the past two years was 26.55 inches. Very light and occasional falls 
of snow occur during the winter months. 

FORT yilMA. 

Latitude 32"^ 43' 32'' ; longitude, 114^ 36' 09'^ The post commander reports that the 
post is on three sides encompassed hy the river bottom, which at this point averages 
about five miles in width. These bottom lands give the forest area of this vicinity. 
They are densely covered with mesquite and an undergrowth of arrow-weed. Cotton- 
wood, willows, and mesquitjp gTow on the banks of the river and lagunas. 

The Colorado River and its tributary, the Gila River, form the line of drainage of 
the surrounding country. 

The average annual rainfall at Fort Yuma for the last five years has been 4 inches, 
as ascertained by actual measurement. This, with the annual overflow of the Colo- 
rado River, gives sufficient moisture for a dense growth of timber on the bottom 
lands. 

None of the treea mentioned attain a height of over 30 feet. The cottonwood and 
willows are stripped of their bark and used for building fences and as a foundation 
for mud roofs. 

Of the mesquite tree (a tree of the Mimosa family, with thorns and small pinnated 
leaves), two varieties are found in the vicinity of Fort Yuma, the long-pod mesquite 
(Algarohia glandulosa) and the screw-pod mesquite ; the former bearing a pod from 4 
to 6 inches in length, and the latter, as the name implies, bearing a pod in the shape 
of a screw, from two to three inches long. These i)od8 contain from six to twelve 
beans, inclosed in a pulpy substance. They have a flavor not unlike the tamarind, 
contain a considerable amount of saccharine matter, and are wholesome and nutri- 
tious. Both varieties are used by the Yuma Indians for food. They gather the 
beans in large quantities when ripe, and reduce them to flour by grinding between 
two stones. Large quantities are also sold to the whites, and used as food for horses 
and cattle. The mesquite tree also furnishes a kind of gum, which has the same pro;per- 
ties as gum. arable, and can be used for all purposes to which the latter is applied. 
It flows from the bark of the tree during the summer months, and hardens on expo- 
sure to the air. 

On the mesas, which border on the river-bottoms, the vegetation is very scant, and 
consists of a few stunted mesquite trees and several varieties of cactns. 

CAMP MCDOWELL. 

Latitude, 33° 40' ; longitude, 111° 40'. Mesquite wood and palo verde abound in plen- 
tiful quantities on the plains surrounding this post. Cottonwood is plentiful " in the 
Salt River bottom, and from these sources the post is suppUed. As the mesquite and 
palo verde are of short growth, and the cottonwood found only in the bottoms, it can- 
not be said that there is anything like a forest in this vicinity. The mesquite and 
palo verde are a very hard wood, the former of a dark color, the latter light. Cotton- 
wood is soft and light. 

The elevation of the post, taken barometrically, is 1,800 feet above sea-level. The 
rainfall at the post durfng the year 1876 was 8.20 inches. 

FORT WHIPPLE. 

Latitude, 34° 33^ ; longitude, 112^ 30'. The commanding officer reports that the 
forestry in the vicinity of this post consists princix^ally of pine (pitch and spruce), 
juniper, cedar, scrub oak, and some manzanita. A belt of timber, principally pine, 
called the Bradshaw timber-belt, extends about forty miles south and twelve miles 
west, and is about twenty miles in width. To the east the timber (pine and scrub- 
oak) extends about four miles. To the north there is but little timber. The pine 
timber is rapidly disappearing, supplying the saw-mills in this vicinity, and for fuel. 
The arable land is not very extensive; cultivation is confined to valleys that retain 
moisture, and the rainfall is principally relied upon for success. In very dry seasons 
the crop is an entire failure. An instance of this kind occurred last year, when scarcely 
grain enough was raised by the farmers to supply their own wants. The largest aiafaLa 
tract (about one thousand* acres) is on Willow Creek, and three or four thousand azotes 
"Will cover the total arable ]nnd. All the farmprs depend on the natural wate]>4itp|ii^i 



FOEESTRY. 



535 



there being, except for garden-spots, no irrigation by acequias. There are but few 
streams of water, and none that can bo relied upon. "Granite Creek, in the neighbor- 
hood of the post^ is most of the time without running water, and the supply for the 
post is obtained from wells sunk in the bed of the creek. 

The principal ]3roducts in this vicinity are corn and potatoes. Good grazing ifl to 
be found in favorable seasons. 

CAMP LOWELL. 

Latitude, 32° 12' 55''; longitude, 110° 52' 55". This post is located on the Eillito, 
about eight miles south of the hicchest peak of the Santa Catarina Mountains, about 
seven miles east of Tucson, in Pima County, Arizona. Latitude, 32° 12' north; longi- 
tude, 33° 49' west; altitude about 2,530 feet above the sea by barometer. 

The Rillito Biver takes its rise by three distinct streams in the Santa Catarina 
Mountains, This river, or rivulet, and the branches which unite to form it, like the 
majority of the streams in Arizona, sink in many places, and, running under ground 
for some distance, rise again. It is insignificant in size at this point, but its bed en- 
larges as it descends to join the Santa Cruz, nine miles north of Tucson. Its waters 
cease to run above ground about a mile below the camp, and do not rise again until they 
join the Santa Cruz. The alluvial deposit at this camp is about two feet deep, resting 
on a layer of calcareous sedimentary deposit from two to four feet in thickness. Under- 
neath this is a layer of gravelly earth about fifteen feet thick, and below that a stratum 
of clay from one to two feet thick, when a bed of gravel of unknown thickness ia 
reached, in which, at a depth of from five to ten feet, living water is obtained. 

The rainfall is chiefly in July and August, aggregating for an entire year from 7 to 
15 inches. 

Cottonwood grows at intervals on the banks of the Eillito and Santa Cruz, and in 
some places attains considerable proportions. 

There are forests of excellent white pine, interspersed with a few pitch pines, in the 
Santa Catarina and Santa Rita Mountains, but they are difficult of access. The white 
ash and white oak attain a considerable ^ize in the foot-hills in the eastern part of 
the reservation, and on the borders of the stream the alder and sycamore grow quite 
large. 

With few exceptions the mesquite trees are very small and stunted in the mesa, but 
in the valley of the Eillito, and in that part of the Santa Cruz Valley north of the 
San Xavier mission, south of Tucson, they grow quite large — would make excellent 
lumber for some pui^poses, and are unsurpassed for fuel. 

The drainage of the post is natural, the ground being somewhat rollinff. That por- 
tion of the water which is not absorbed by the soil passes off rapidly to the stream. 

CAMP THOIMAS. 

There are no forests in the immediate vicinity of the post, timber being very scarce, 
consisttag of only two principal varieties — cottonwood and mesquite. A fine belt of 
the former grows along the banks of the Gila River, near which this post is situated. 
The growth is not dense, but the tree attains a considerable height, with a trunk of 
proportionate thickness. Cottonwood belongs to the genus PopuluSj a soft wood, and 
IS principally used in the construction of the houses of the country, being almost worth- 
less as fire-wood. 

Mesquite belongs to the class of hard-wood trees, and grows in fair quantity in the 
vicinity of the post, but sparsely on the adjoining plains. It attains a height of about 
thirty feet with proportionate thickness ; its wood makes excellent timber for wagon 
Bpokes, (&c. 

The elevation of this portion of the valley is approximately 2,500 feet above sea- 
level. The appro:dmate annual Rainfall is 14 inches. The values for the rainfall 
and elevation are approximations because there are no bjstruments here by which to 
. obtain the exact ones. 

CAMP TERBE. 

Latitude, 34° 37'; longitude, 111° 55'. Neither immediately nor within thirty miles 
in any direction from this post are there eitlier forests or even trees of a respectable 
size. " A few cottonwood grows on the banks of the Verde River and its tributaries ; 
a few oak, ash, and sycamore trees along Copper Cauon Creek, and a few scrub cedars 
and pinons are found on the foot-hills. There is not enough wood of any and aU 
kinds found on the reservation to supply the post with fuel. On the Mogollon Mount- 
ains, from thirty to fifty miles distant from the post, and at an elevation of 6,000 feet 
and upwards, there are primeval forests of pine. In some places the growth is dense 
and the trees of respectable dimensions. These forests extend from the northwest to 
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a little south of east of this post, and vary in width from fifteen to forty miles. To 
the west and south of the post the hills are destitute of trees of any magnitude. On 
the western slope of these hills occasional pineries are found in some sheltered localities. 
With the exception of the pine no timber is found available for any purpose except 
fael and fencing. The hard- wood trees are almost invariably hollow. 

The post is situated in a large valley of the Verde River at an elevation, barometri- 
cally ascertained, of 3,500 feet. 

The average yearly rainfall is 8.97 inches. 

The country for sixty miles to the north and norijiwest, for ten miles direct west, 
and for fifty miles east, is drained by the Verde River, whose principal tributaries 
before reaching this post are Hell Canon, Oak Creet, and Beaver Creek. Four miles 
below the post and to the southeast Clear Creek runs into the Verde River. All these 
streams drain the southwestern slope of the Mogollon Mountains, become very low in 
the dry season, and are liable to sudden and heavy floods in rainy seasons, and when 
the snow melts in the spring. The general direction of the Verde River through the 
valley in which the post is situate, that is for about thirty-five or forty miles, is fi:om 
northwest to southeast. 

OALIFOEOTA. 
OAMP GASTON. 

Is situatedin Hoopa VaUey, Humboldt County, Califomia. Latitude, 41° 5' north ; 
longitude, 123° 15' west. Elevation, 397 feet. The country surrounding the post for 
eighty to one hundred miles (and how much farther is not known) is very rough and 
mountainous, and a large portion of it very heavily timbered, consisting of black and 
Uve oak, pines, yeUow spruce, and fir, cedar, redwood, maple, madrona, &c. The 
lines of drainage are Mad River, Eel River, Redwood Creek, Trinity, Klamath, and 
Salmon Rivers. The general direction is northwest, and empty into the Pacific Ocean. 

Rainfall from April 1, 1877, to April 1, 1878, 69.41 inches. 

CAMP BIDWELL. 

Latitude, 41° 51' 34''; longitude, 120° 5' 59". Elevation above sea-level, 4,680 feet 
The commanding officer reports that the extent of timber is limited, being confined 
to the mountains (Warner) on the west side of Surprise Valley, between it and Goose 
Lake, a, distance of about fifteen miles, half of which distance probably has timber, 
and extending in direction of the mountains fifteen or twenty nliles. 

The drainage on this side is by small creeks which empty into a lake in Surprise 
VaUey without an outlet. The timber is principally white pine and grows from one 
to three and a half feet in diameter at bottom, making quite excellent lumber. These 
trees generally grow at some distance apart and are straight, clear, and tall. Added 
to the white pine, cedar (red and white), mountain mahogany, and cottonwood (along 
the creeks) are found in limited quantities. The timber seems to have been cut away 
considerably and does not appear to be renewing to any extent. The average eleva- 
tion at which the pine grows is about 5,200 feet, the others somewhat lower. Aver- 
age raiDfalL about 17 Inches. 

m'dermitt camp. 

Latitude, 41° 58' 3" north; longitude, 117° 45' west. The commanding officer reports 
post at an altitude of 4,700 feet. Average rainfall since 1871 (per observations), 7.14 
inches. No forests in vicinity, even , fuel being obtained thirty miles away. Few 
small cottoQwoods on the banks of Guinn's River. 

OEEGOK 

HARNEY 'CAMP. 

.Latitude, 43° 30' north; longitude, 118° 30' west. The only timber in vicinity of post 
is that covering the Blue Mountains, and consists of pine, fir, and tamarack, which are 
found in great abundance in sound and healthy condition making excellent lumber. 
A belt of timber extends north to the Snake River, is two hundred miles in length and 
seventy-five in width. Average elevation (by barometer) 6,500 feet. Direction of 
drainage lines north to branches of the Columbia and Snake Rivers. Average rainfaU ^ 
8.69 inches. 
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FORT STEVENS. 

Latitude, 45° 40' ; longitude, 122° 40'. This reservation consists of about 640 acres, 
'bounded on the north and east by the Columbia River and on the west by the Pacifio 
Ocean ; to the south are extensive sand plains now covered by a coarse grass much 
liked by cattle. The plains have evidently at one time been the bed of a bay or arm 
of the ocean. The whole reservation, with the exception of this portion where the 
works and quarters for officers and men stand, is covered with a dense growth of hem- 
lock and pine which is almost impenetrable, caused by the thick growth of under- 
brush which consists of alder, salmonberry, blackberry, and ferns, which grow to a 
gigantic size. The elevation of the reservation above high water has a mean of about 
eleven feet. The soil is a black, sandy loam, very porous ; therefore, notwithstand- 
ing the heavy rainfall, the surface is comparatively dry. The annual fall of raiu is 
very great, being for 1877, 94.30 inches, and for 1878 to May 1, 24.27 inches. 

The country surrounding this point has about the same charactOTistics, the Oregon 
side of the Columbia River being for some distance back low and sandy. In the shel- 
tered places (from the southeast and northwest winds) producing almost anything, but 
being specially adapted to vegetables that require a great deal of water. 

On the opposite side of the river, in Waahinffton Territory, the land rises abruptly 
from the beach to a height of several hundred feet, and is as densely covered with the 
same kind of timber and under brush as the reservation. 

FORT KLAMATH. 

Latitude, 42° 43' 41" ; longitude, 121° 55'. Report states that the forest area is coinci- 
dent with the mountain area, and embraces at least two-thirds of the acreage. 

The main lines of drainage, other tjian the slopes of the mountain ranges, are south 
and west by the Klamath River ; south by the McCloud, Sacramento, and Pitt Rivers ; 
west by the Ro,gue River, and north by the Deschartes River. 

The general elevation of the Interior valleys east of the Cascade Range is about 
2,000 feet, west of the range about 4,000 feet, of the table lands 5,000 feet, and of the 
mountains 8,000 feet. These elevations have been obtained barometrically. 

The rainfall of the Klamath Lake country is — inches, obtained by rain-gauge and 
estimate. 

The Cascade, Siskiyou, and Blue Mountain ranges are densely covered with forest 
trees, consisting mainly of, 1st, all the varieties of fir ; 2d, several varieties of pine, 
among which are the sugar pine, white pine, screw pine, and spruce pine ; 3dj the 
white cedar ; 4th, yew ; 5th, live oak ; 6th, burr oak ; 7th, jack oak ; 8th, laurel ; 9th, 
swamp maple, and 10th, aspen. On the eastern, northern, and generally higher and 
colder slopes of the ranges, with the exception of a few aspens, only evergreens are 
found. The deciduous trees are found on the lower foot-hills and warmer slopes of the 
mountains. The growth of forest in the mountains is rank and increasing ; in the 
valleys and table-lands, spfirse and decreasing. The main growth of forest is confined 
to the mountain areas or thfi immediate vicinity, and is very extensiveL 

IDAHO TEEEITOET. 

FORT BOISfi. 

The commanding officer reports that there is no forestry bordering on the plains in 
this vicinity. The nearest body of timber is about ten miles northeast, and extends 
some thirty or forty miles into the mountains, and consists of white pine, fir, and Cot- 
tonwood in abundance. The nearest line of drainage is the Bois6 River, about one 
mile west. The Bois6 empties* into the Snake River about sixty miles southwest of 
this post at a place called Old Fort Bois<S. 

The elevation of this post is 2,892 feet above the level of the sea. The rain- fall at 
the post, taken from the official "rain-gauge" at p6st for the last five years, averages 
14.33 inches per annum. 

FORT LAPWAI. 

Latitude, 46^ 32' ; longitude, 116^ 40'. The post surgeon reports that the forestry on 
the military reservation of this post consists of a few cottonwood trees bordering on 
the creek, runrdng through the small valley in which the post is built. 

Along the course of the small streams emptying into the Lapwai Creek and the 
Clearwater River a few scattered cottonwood trees are found. 

4f a distance, varying from eight to ten miles to the south and about the same dis- 
QDioe to the east, on a spur of the Blue Mountain Range, called the Salmon River 
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Mountain and Craig's Mountain, an extensive body of excellent timber is found, reach- 
ing from the Snake Riyer, near the mouth of Salmon Eiver, to and across the North 
Fork of the Clearwater, some sixty miles. This body of timber is supposed to extend 
even into Montana Territory. It is estimated that this belt is from five to ten miles 
in width, and consists of v/hite and yellow pine, red and yellow fir, and white cedar. 
This timber is of large growth, and valuable for lumbering purposes. Spruce and 
tamarack are found on the Lolo Creek, a tributary to the Clearwater. Yew trees one 
foot in diameter are found on the mountains, also mountain mahogany of small size. 
Silver birch is found on the upper part, of the Clearwater. 

From these timbered ranges the whole supply of wood for lumbering purposes, and 
even for fuel, must be obtained, as the greater portion of this section of the country 
consists of g;rassy plains and rolling hills, devoid of shade. White- pine logs, five feet 
in diameter and one hundred feet in length, without a knot, have been rafted down 
the Clearwater, fuwishing the fmest quality of lumber for finishing purposes. 

At Kamiah, a settlement of the Nez Percd Indians, where are numerous farms of 
these Indians, they have planted several fruit trees. The cultivation of forest trees 
could here be successfully carried on and with but little trouble. 

The altitude of the post is about 1,000 feet, as indicated by an aneroid barometer, 
made by Beck, of London. 

The average rainfall for a period extending over ten years, from 1868 to 1877, inclu- 
sive, is 14.88 inches : mean average temperature for ten years from 1868 to 1877, inclu- 
■ive, b2Pl9'. 

WASHmGTON TEREITOEY. 

FORT COLVTLLE. 

Latitude, 48° 41' ; longitude, 117° 55'. The commanding oflBcer states that his facil- 
ities for detemining the information required are so limited that it is impossible for 
him to furnish it further than to say that the principal trees in the country belt aronnd 
his post are cedar, fir, pine, and tamarack. Names the Columbia and Spokane Rivers 
fts the main lines of drainage. Elevation above sea-level, 2,800 feet. 

FORT CANBT. 

Latitude, 46° 16' 32" ; longitude, 124° 3' 13". The entire region around the post is 
covered with primitive forests. On the north bank of the Columbia River from Cape 
Disappointmcint to The Dalles the country is densely wooded, the timber belt running 
back a considerable distance. In immediate vicinity of post from Baker's Bay to 
Shoalwater Bay, about six miles, the timber is almost unbroken ; country hilly with 
no distiuct line of drainage; elevation from two to three hundred feet. Rainfall dur- 
ing winter 1875-76, 31.67 inches; summer 1876, 5.49 inches; 1875, 79.05 inches; 1876, 
69.52 inches. The timber is composed of spruce, fir, pine, hemlock, beech, and vine 
maple, and alder, -willow and crab-apple in low portions and considerable quantities. 

FORT WALLA WALLA. 

The post commander states that there is no growth deserving the name of forest in 
this part of the country. There are some pines, spruces, and cedars, from which fair 
lumber is obl^ained, on the mountains within fifty miles: and cottonwood, willow, 
black birch, and hawthorn, and probably many other trees that are of little or no 
value, grow along the streams. 

Post surgeon (George M. Sternberg, Surgeon U. S. A.) says: "I am not yet able to 
give information worth recording upon the subject of forests in this vicinity. There is 
no timber worth mentioning, excejjt upon the summits of the mountains, and as I have 
not visited these localities I cannot, therefore, form an opinion as to the extent or char- 
acter of the forests.'' 

PORT TOWNSEND. 

Mr. Jaivii:s G. Swan famishes the following interesting report of the 
forestry and rainfall of Washington Territory: 

Your communication of the 12th iastant, asking for information in relation to the 
forestry of this section of the country, has been received, and in reply I will give such 
facts as have come within my personal observation, together with such as are found in 
the official reports of the engineers of the Northern Pacific Railroad and the surveyors 
of the land office. A former surveyor-general for Washington Territory says of the 
legion west of the Cascade Moontaixis that it covers an area of about twenty thoa- 
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sajid squares miles (exclusive of interior waters), three-fourths of which are timbered 
lands. The timber consists of fir, cedar, pine, spruce, hemlock, oak, maple, cotton- 
wood, ash, dogwood, alder, and some of the smaller varieties, such as vine maple, crab- 
apple^ madrone, and wild cherry. The amount of fir exceeds all the other varieties 
combined, and the cedar stands second in quantity. As the fir exceeds all other 
varieties in quantity, so it does in quality and utility, being valuable for ship-buHd- 
ing, fencing, spjirs, and indeed almost every purpose for which wood is used. It is 
stronger tlSii white oak. 

The size of the fir trees and the number growing upon given acres in good timber 
districts is almost incredible to residents upon the Atlantic slope of the continent. 
Trees often measure 320 feet in length, more than two-thirds of which are free from 
limbs. Fifty, si:x:ty, and sometimes as high as eighty good timber trees grow upon an 
acre of ground ; from sixty to one himdred and twenty thousand feet is the common 
vield. The loggers work no timber producing less than 30,000 feet per acre. Over 
hundreds and hundreds of square miles of area does this unequaled timber exist, 
astonishing for its size, perfection, and durability. In the immediate vicinity of the 
tide- waters of Puget Sound the timber suitable for milling purposes has been, in a 
measure, cut; sufficient, however, remains standing to give the forest the same dense 
appearance it esJiibited in early days; but in the interior, only a few miles from tide- 
water, the primeval forest still exists in all its grandeur. 

On the immediate coast of the Pacific Ocean the forest growth is composed princi- 
pally of hemlock and spruce. This prevails as far up the Strait of Fuca as Clallam 
Bay, where the fir begins to make its appearance and farther up takes precedence, 
spruce and hemlock being quit^" scarce except on some of the river-bottoms. 

The whole of the region between the Columbia River and the sound is covered with 
dense forest interspersed with prairies of considerable extent, and lakes. The forest 
comes directly upon the shores of the lakes and bounds the prairies with a full, dark 
wall of foliage. This is the general rule, but in some places the forest bordering the 
open spaces is composed of deciduous trees, such as alder, maple, ash, poplar, and 
crab-apple, with a dense thicket of salal {Gaultheria shallon,) salmon berry, bear berry, 
and other shrubbery. 

Through the region west of Hood's Canal is the chain of mountains kno^ as the 
Olympic Range, extending from Hood's Canal to Elwha as snow-covered peaks, and 
from Elwha to Cape Flattery as mountain and hiU of lesser altitude. The elevation 
of the mountains of the Olympic Range, as observed by the surveys of the American 
and English officers engaged in surveying the coast, shows that the three highest peaks 
lie south of the distance between Port Angeles and Crescent Bay on Fuca Strait, and 
measure respectively 6,545 feet, 6,275, and 6,012. The highest or these peaks is Moont 
Olympus. These heights were ascertained by triangulation. To the westward of 
these peaks the range gradually decreases, the highest peak south of Clallam Bay being 
4,000 feet, an^i at Cape Flattery 1,000. All these mountains up to the snow line are 
covered with a dense and almost impenetrable forest. Innumerable rivers and streams 
of various sizes flow from these mountains into the Strait of Fuca on the north, into 
the Chehalis River on the south, into Hood's Canal on the east, and into the Pacific 
Ocean on the west, serving to drain a vast region of most excellent lands, particularly 
on the southern slope, where extensive prairies ajid a general rolling country easily 
cleared offer great inducements to emigrants in search of homes. 

The basin containing the waters of Puget Sound, which are now understood to mean 
all those waters included between Budd's Inlet, the extreme southern portion, and 
Cape Flattery at the entrance to Fuca Strait, is boimded on the west by the region 
just described, and on the east by the Cascade Range of mountains, also covered to 
the limit of perpetual snow with the same magnificent forests, which are traversed by 
ten rivers which flew down from the Cascade Mountains and empty into the sound, 
farhishing ten alluvial valleys of agricultural land and supplying for logging pur- 
poses nearly a thousand miles of inland shore line. 

Of the rainfall of the region west of the Cascade Range I will quote from a paper 
on the meteorology of the region lying west of the Cascade Range of mountains, 
which I prepared for the Academy of Natural Sciences at Olympia, W. T., which was 
also read before that society on the 18th of March last, in which I show from my own 
personal observations as well as from the official records, which are shown in the re- 
port of the Smithsonian Institution on the annual precipitation of rain in the United 
States (No. 222 Contributions to Knowledge), that the rainfall varies considerably in 
different localities on Puget Sound. 

At Neeah Bay, at the entrance of the Strait of Fuca, the mean annual rainfall is 
123.35 inches, wliich is greater than that of any recorded place on the American con- 
tinent except Vera Cruz, in Mexico, where 183.20 inches are recorded as having fallen 
In 1830. As we come up the Straitr we find the rainfall decreases thus : At Esquimault 
B. C, the mean annual precipitation is 65 inches; at Victoria, 60 inohes; at Prazer 
Biver, 61 inches ; at the American Camp on San Juan Island, 27.53 : and at Port 
Tomm^ndf 13 inches. The last i» from the obs^atioiis of the. tidal oDseiTer *t th* 
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wharf at Port Townsend for the United States Coast Survey. This will probably differ 
from the records kept at the military post at Fort Townsend, where there is, I think, 
a greater rainfall which increases both at Chemakum and Port Discovery, although at 
the two latter places no official records have been kept. At Bellingham Bay, as shown 
by the records kept at Fort Bellingham in 1858, the mean rainfall was 29.67 ; at Steila- 
coom, 43.48 ; and at Olympia, although I have no data to refer to, I am informed that 
the rainfall is in excess of that at Steilacoom. The causes which operate to produce 
this great dissimilarity in the meteorology of Puget Sound are set forth at length in 
the paper I have alluded to, but their length will prevent me from giving a detailed 
description. I may, however, add that my views were adopted by the Academy of 
Natural Sciences as authentic and satisfactory. 

A subject of great interest to this Territory is the climatic iniiuence exerted by our 
forests, and what results are likely to follow the disboscation or clearing away of these 
forests. 

The action of forests on the climate of a country is very complex, and there does not 
appear to be much unanimity of opinion among scientists on the subject, from wan 
of a general and extensive study of the phenomena. Such scientists as Axrago, Gay- 
Lussac, Beugnot, Gasparin, Schubler, Humboldt, Bonpland, Dutrochet, &c., equally 
vary in their opinion ; in fact, it would be almost impossible to bring less proof to the 
solution of a question. And if so much uncertainty rests upon the decision of the 
European scientists^ how much more so may be said of any conclusions we may arrive 
at respecting the climate of Washington Territory, where comparatively nothing has 
been done in the way of scientific observation ! This much, however, may be said 
with certainty, that but little apprehension need be felt that the forests of Western 
Washington Territory will ever be extinct, although the timber trees may, after a long 
series of years, become as scarce as those of the State of Maine. 

It is a well-known fact that the fir of Puget Sound has a wonderful vitality and 
tenacity, as may be feeen in numberless instances. Where the forests have been cleared 
by the ax or swept away by destructive fires, or even in clearings that have once 
been cultivated and subsequently abandoned, the fir again springs up and in an 
incredibly short space of time entirely covers the ground with an impenetrable thicket. 
Our forests in this respect differ from those of New England. There the pine forest is 
Bucceeded by the oak and other deciduous hardwood trees, but with us fir succeeds 
fir. Whether this fact is of any value in deciding the question of the climatic influ- 
ence our forests exert, cannot now be decided ; and any solution of the problem can 
only be a theoretical one until sufficient time shall have elapsed and a great number 
of reliable observations mad^ from which facts may be deduced which wHl enable us 
to arrive at certaiaties. 

I have endeavored in this brief manner to answer the various questions contained 
in your letter which really require an elaborate essay to fully elucidate aU that may 
be said upon the subject, but I trust that even these remarks may be of service to you 
in enabhng you to prepare a more detailed statement for the honorable Commissioner 
of Agriculture. 

Appended will be found a tracing of a skeleton map of this depart- 
ment. It shows the location of the posts, and gives an idea of the 
drainage of the country. 

Yerj;^ respectfully, your obedient servant, 
(Signed) EDW. MAGTJIEE, 

First Lieutenant of Engineers J U, tS, A.j 

Chief Ungineer Department of Dakota, 



DEPARTMENT OF THE MISSOtJRI. 

Headquarters Department of the Missouri, 

Office of the Chief Engmneer, 
Fort Leavenworth^ Kams.^ March 26, 1878. 

To the Chief of Engineers, U. S. A.: 

Sir: In.obedience to request contained in your letter of September 
25, 1 have made efforts to obtain information on the question of forest^ 
areas and conditions in the vicinity of the various military posts of this 
department. From some of these posts ftdl and clear reports have been 
received, and from others reports that have not been so satisfactory, 
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either because too much has been undertaken from a misunderstanding 
of the instructions given or for some other reasons given in the reports 
inclosed. 

I have not attempted to give a summary of the results obtained, 
because I have hardly received material sufficient in quantity or adapted 
in quality to such an analysis. I therefore forward herewith these 
reports for the information of the Commissioner of Agriculture himself. 
The reports inclosed have come from the commancfing officers of the 
following posts: Forts Riley, Kansas; Eeno, Camp Supply, and Gibson, 
Indian Territory; Lyon and Garland, Colorado; Bayard, Craig, Selden, 
and Wingate, New Mexico. 

It is also requested that in forwarding these documents to the Com- 
missioner of Agriculture a copy of my last annual report be sent, to- 
gether with copies of sheets Nos. 2 and 4 Department of the Missouri 
map, and a copy of my map of the Indian Territory. 
Very respectfully, your obedient servant, 

E. H. EUFFNER, 
First Lieutenant Engineers. 

KANSAS. 

FORT RILEY. 

Captain T. E. EoSE, Sixteenth Infantry, reports : 

I have the honor to state, in reply to your communication of the 29th ultimo, that 
any information relating to the forestry, rainfaU, &c., of this region, must neces- 
sarily be imperfect and unsatisfactory. 

In regard to the rainfall, I can only refer you to the report of Surgeon C. C. Gray, 
United States Ai-my, whicn is herewith transmitted. 

In regard to the forestry, I have no data from which to give you the required in- 
formation except my own observation, which is imperfect, from the fact that I have 
given the subject no attention further than for purposes of hunting, and the discovery 
of roads, paths, and divides, over which this region can be most easily traversed. As a 
result of this observation, I have found that, in all the old gulches or canons leading 
from the tops of the high bluffs in the vicinity of the rivers and streams, there is a 
tolerably thick growth of oak and valuable timber, interspersed with a few maples, 
cottonwoods, and other species. These gulches or cafions have generaUy an area from 
one-fourth to one-half mile in length, and an average of about fifty yards in width, 
and from one-half to one and two miles apart. 

On the bottoms of the rivers there is, in many places, a scattering growth of tim- 
ber, generaUy of the same kind as that found in the ca&ons. I have noticed in a few 
places on the river bottoms where there are bodies of timber of several hundred acres 
in extent — one about nine miles from this post in the direction of MUford, on the 
Republican River; another right opposite this post, in what is called the bends of the 
Smoky HlQ River ; another in the bend of the Kaw River, six mUes from here, in the 
neighborhood of Ogden and Manhattan. 

On aU the large creeks extending into the rivers there is also a growth of timber. 
None of the timber in this region is large and stately, but is rather low, spreading, and 
scraggy ; neither is there any body of timber in this region that can be denominated a 
forest ; nor will the timbered land embrace more than one-fiftieth of the whole extent 
of this region as far as it has come under my observation. 

In regam to the elevation, I have no means of obtaining it, either barometricaUy 
or otherwise, nor do I find it anywhere given, except in the medical report of the 
hygiene of the United States Army, with description of military posts, and this work 
is already in your possession. ' 

ENDIAN TEEEITOEY. 

FORT RENO. 

Major J. K. Mizzin, Fourth Cavalry, writes as follows: 

In compliance with request contained in your letter of September 29, I have the 
honor to forward herewith a report of the forestry and map of country in vicinity of 
this post. (See map of Indian Territory.) 
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Tlie elevation ia not exactly known, but supposed to be 2,000 feet above tbe level of 
th^ sea. 

There have been, during the past year, heav^^ and continuous rams in thia country 
but the post is not supplied with the necessary apparatus fordetermining the amount^ ' 
it can be approximated to by taking the amount of rainfall at Fort Sill. 

The fieldnotes of the United States survey of this countiy, it is presumed, would 
fumifih valuable information in regard to the forestry, elevation, &c. 

Lieutenant H. Sweei^t, Fourth Cavalry^ reports as folio wis : 

In connection with the report of forestry embracing the country between the Washi ta 
Eiver and the Cimmaron, and about forty miles east and west of Fort Reno, the 
general character of the timber on the Washita River is cotton wood from Fort Cobb 
to Elm Springs, sparsely interspersed with walnut and oak, and a little ash. What 
there is of the walnut and oak is generally large for this country, averaging 18 inches 
in diameter ; the ash is of a much smaller growth. 

From Fort Cobb, west, the walnut and oak timber become much more scarce, until 
finally notliing but cottonwood is found. All the tributaries of the Washita are 
fringed with cottonwood. From five miles east of the Reno and Sill road and south of 
Soggy Creek, on the divide between the Canadian River and the Washita River, and 
running west to within about ten miles of the trail from Cobb to Supply, there is a 
heavy belt of post-oak, suitable for telegraph poles, railroad ties, or fuel. This belt of 
timber has an average width of two miles. The valley of the Canadian River has a 
thin fringe of cottonwood, having at a few places clumps of walnut and oak, about 
the same in quality as that on the Washita River. The tributaries of this river 
(Canadian) are fringed with cottonwood, very sparsely interspersed with elm and 
and hackberry of very small growth, and of very little utility except for fuel. 

About twenty-five miles west of Reno, there is a very heavy belt of post-oak on the 
divide between the Canadian River and the north fork of the same river, extending 
west about fifty miles, and suitable for telegraph poles and railroad ties. This belt of 
timber has an average width of one and a half miles. A great many of the brakes of 
the tributaries of the Canadian River, on the north side, have a quantity of cedar tim- 
ber which would make good telegraph poles. 

The timber in the valley of the North Fork of the Canadian is confined to the river 
banks, and is composed almost entirely of cottonwood, in some places of very heavy 
growth. A peculiarity of the North Fork of the Canadian is that for over 200 miles 
there are no tributaries on the north side of the river. 

Commencing about Caddo Springs, on the road leading from Reno to Wichita City, 
Kans., there is a belt of post oak of an average width of one and a half miles, extend 
ing for seventy-five miles up the river, northwest, interspersed with white oak, suit- 
able for small saw-logs, telegraph poles, and railroad ties. At the heads of nearly all 
the brakes, on the north side of the divide, between the North Fork and the Cim- 
maron River, there is a good deal of cedar suitable for telegraph poles. 

FORT OIBSON. 

Captain O, E. Layton, Sixteenth Infantry, reports as follows: 

At time of the receipt of your communication I had hoped to make an early report, 
founded upon information to be obtained from persons conversant with different parts 
of the Territory, as well as upon personal observation of a considerable portion of the 
Cherokee Nation. My own observations, however, have been confined to the country 
in the vicinity of the post, and also a part of the line of the Missouri, Kansas and Texas 
Railroad, nor had I, until December last, been able to obtain from others such infor- 
mation as to enable me to make a report in reference to the diliercnt matters inquired 
of by you. In the early part of that month, Hon. William P. Ross, ex-chief of the 
Cherokee Nation, at my request, addressed me a communication containing a descrip 
tion of the forestry of the country, a copy of which is inclosed as a part of this report. 

In the latter part of last month I called upon the Indian agent near Muskogee, Dr. 
Marston, to obtain information from him in reference more particularly to the eastern 
part of the Territory. He was absent from the Territory when I received the descrip- 
tion of the country' sent me by Colonel Ross, and so remained until a few days before 
I, saw him. He stated that his clerk, Mr. J. G. Vore, then absent, was a native of and 
thoroughly acquainted with all parts of the Territory. Leaving a note for Mr. Vore 
requesting information upon the difi'erenrt points inquired of by you, 1, a few days ago, 
received fi-om him a description of the country, which I also inclose as a part of this 
report. The communication of Colonel Ross is as follows : 

I am not able to reply with much exactness to your request for information respect- 
ing the forestry of the Indian Territory, particularly in regard to. the extent of the 
forest area. Relatively, the largest areas are withki fifty miles of its eastern borders. 
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There are, however, considerable belts of timber on some of the hills and along the 
larger vrater courses for a like distance, or even greatcrj further vrest. The largest 
areas of timber in the Cherokee country are between the Grand and Arkansas Rivers 
on the west and the State- of Arkansas on the east. Timber of considerable extent 
is also found on the Verdigris and Canadian Rivers and some of their tributaries 
within the same nation. 

There are two principal lines of drainage: the first is formed by the Arkansas 
River and its tributaries. Of the latter, on its northern side, mention may be made 
of the Verdigris, the Grand and tUinois Rivers, and the Sallison and Deer Creeks ; and 
on its southern side, tlie Canadian and Sans-Bois. The second line is that of the Red 
River and its confluents from the north, whicli drain the southern portions of the 
Choctaw and Chickasaw Nations. The growth on the hills and ux»lands embraces, 
according to locality, hickory, pine, post and red oak, and the usually small and 
scrubby variety known in the familiar language of the country as ^blackjack,' and 
wMch perhaps covers a larger extent of country than any other single variety. Sugar- 
maple and white oak are also found in some parts of the country. Three varieties of 
hickory are found, known as the white, black, and scaly bark. In the bottoms and 
lowlands are sycamore, soft maple, walnut, pecan, ask, cottonwood, elm (three kinds), 
several varieties of oak, lynn, birch, wild cherry, willow, coffee-bean, locust, and red 
birch. There are also found red cedar, chincapin, black gum, persimmon, pawpaw, 
wild plum, and various other trees of small growth, and shrubs. The pine, which is 
of the kind kiiOAvn as yellow or i)itch pine, is in the Cherokee and Choctaw Nations. 
In the former the x)ineries are within thirty miles, more or less, of the Arkansas State 
line, and are in the hills bordering on the Grand and Illinois Rivers, and Spavina and 
Lee^s Creeks. Those in the Choctaw Nation , I am informed, are also in its eastern portion. 
As there have been several saw-mills in operation for a number of years in the Chero- 
kee pineries, -which have not been regarded as of much extent, their capacity for 
yielding lumber is materially reduced. The same remark, to a less degree, may apply 
to the Choctaw pineries. The black walnut is frequently of larger growth and 
superior quality for shingles and furniture. The pecan is also of large growth, and 
besides yielding its rich and valuable nut, makes excellent clapboards, fire- wood, and 
implements for which the hickory is so much prized on account of its toughness and 
elasticity. The post, white, black, and overcup oaks are also frequently of large 
growth, and are used for rails, house-logs, boards, and farming implements. Cotton- 
wood is of rapid growth and attains large size. It is used for rails, but is not much 
valued for any purpose. It is, however, the princip«il growth found on the streams 
after proceeding a hundred and fifty miles or so west from this place. 

"The Cherokees have laws designed for their protection of their tiinber, and which 
have been reasonably effective except on the Kansas border. Depredations there are re- 
ported as having extended several miles (eight or ten) into the nation. Notwithstand- 
ing this, however, and the considerable quantity of timber used for railroad ties and 
building purposes, I am of the opinion that the forest area is constantly extending in 
this countiy, and that the supply is ample for all the wants of the people, although it 
is not so generally distributed over fertile and desirable portions of the agricultural 
lands as would be available and profitable." 

Mr. Vore, in his communication, says : 
This Indian country, measured with the eye, is about four hundred miles from 
east to west, and about two hundred and fifty miles from north to south. From the 
eastern boundary, about 94°.50 west longitude, to the 97th degree, at least two-thirds 
of it is forest. From the 97th degree to the 100th the western boundary is nearly all 
prairie. A small skirt of timber, or rather a skirt of small timber, commencing south 
of the South Canadian River and running south, known as the Upper Cross Timbers, 
which is about 97^.50 west, and small skirts along the rivers and water-courses, is 
about all there is west of 97^. The forest in the eastern portion is principally of oak. 
It is the heaviest and largest in the valleys of the rivers and creeks, and consists ol 
overcun, red, black, and water oaks. There is also in these valleys the cotton- 
wood, elm, pine, ash, black walnut, hackberry, box-elder, cedar, and birch. On the 
hills and mountains the timber is mostly post and blackjack oak. There is also some 
pine on the sides of the mountains, principally in the Choctaw country and in the 
southeastern portion of it ; it is also found in the flats, none, however, west of 96°. 
North of the Arkansas there is none west of the hills bordering on the Grand River. 
As I stated, the forests in the eastern portion of the country are the largest, tallest, 
and densest, gradually growing smaller, shorter, and more scrubby, unsound and more 
wind-shaken, until you reach the plains. Much of the post-oak timber is unsound. 
The largest bodies of cedar are in the valleys of the Canadian and Arkansas Rivers, 
are full of limbs and knots, fit only for posts. 

Four-fifths of the country is dr ained by the Arkansas River and its tributaries, and 
about one-fifth by the tributaries of the Red River. Commencing at the eastern 
boundary, near the Red River, you have the Little River with its mountain, and Roll- 
ing Forks, heading in the State of Arkansas, running southwest into the Choctaw 
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country, then sweeping around back into Arkansas again, and emptying itself into 
the Red River. Next is the Kiamitia, the Boggys, Blue, and False Washita Rivers, 
the Mud, Walnut, Beaver, Cach6, and other creeli below and around the Wasldta. 
North of the Arkansas River is first the Lee's Creek, Skin Bayou, the Sallison, Vienne, 
Illinois, Greenleaf, Bayou Manard, Grand and Verdigris Rivers. On the south of the 
Arkansas Ri\^er is first the Poteau, with its Brayils, Fouch Malines, Sugar Loaf, and 
dt^her tributaries ; then Cazier, Sans-Bois, Canadian, Derdenne, Red Fork, Black Bear, 
Rio Negris or Salt Fork of the Arkansas. The principal streams running into" the 
Canadian River from the south are first what was once known as Gaines Creek, then 
the South Fork of the Canadian, now known as Gaines Creek, which heads and laps 
around among the mountains at the head of the Sans-Bois, Fouch Malines, Kiamitias, 
and the Boggys. The next west of Gaines Creek of any size is Walnut Creek, which 
heads in the Upper Cross Timbers, emptying itself between that and the Lower Cross 
Timbers, the upper edge of which is about 97° west. On the north side of the Canadian 
are the North Canadian and Little Rivers, the last of which heads in the plains west 
of 970. The Deep Fork is a river running in the plains east of the Arapahoe and 
Cheyenne Agency, and almost within a mile of the North Canadian, running north to 
within about ei^ht miles of the Red Fork of the Arkansas, when it sweeps round to 
the east, emptying itself into the North Canadian about nine miles above its junction 
with the main Canadian, draining nearly all the country between the North Canadian 
and the Red Fork of the Arkansas. Rains frequently cause it to overflow its banks 
and remain fall and past fordihg for weeks. 

"The timber bordering on the plains from the Arkansas River south, known as the 
Lower Cross Timbers, is principally of post oak and blackjack, small and scrubby. 
In the valleyiS of the Canadian, Little River, and Deep Fork is some oak timber of 
considerable size — ^from two to four feet in diameter — but the quantity is small. 

"What the elevation of the country is I am not informed, nor am I of the amount of 
rainfall ; it vsuries with the years, and is as uncertain and variable as the climate. It 
is much greater in the mountaruous and timbered portions of the country than on the 
plains. From the 97th de^ee to the 100th degree the country is much more subject 
to . drought than east of it, generally commencing the latter part of June. The 
South or main Canadian, west of the Little River, which is about 96°, is very fre- 
quently almost dry ; what little water remains on the surface stands in smaU ponds, 
and you can ride for days in its dry, sandy bed. It heads north of Santa F^, in the 
Rattoun Mountains, and is, I understand, a bold running stream there; when it 
reaches the plains I know it sinks, and is frequently as I have described it. The 
North Canadian heads in the plains and has very few tributaries, the Deep Fork drain- 
ing the principal portion of the country and is the only tributary it has of any size." 

Besides the gentlemen from whom I received the above information, I have con- 
versed with others who have had opportunities of knowing the country, or different 
parts of it. The descriptions I have obtained agree substantially with those already 
given. Some with whom I have spoken have differed somewhat from Mr. Vore in his 
estimate of the forest area of that portion of the country between Grand River and 
a line running south fr^om this point and the 97th degree, thinking that the forest 
area wiU not exceed one-half of that portion of the Territory. 

It is said that yellow pine is abundant in the eastern and southeastern parts of the 
Choctaw Nation, and very valuable. 

The pecan-nut affords quite a valuable crop in the Territory, that in. the Creek Na- 
tion alone being worth in a year of ordinary bearing $18,000. 

The rainfaU during the last three years, as ascertained by the pluviometer at the 
signal station in the village of Fort Gibson, adjoiiiLng this, has been as follows : 

Years. Average per month. 



The altitude of this post is 619 feet. In the records at the post hospital the altitude 
is stated to be by barometer 600 feet. This was corrected at the signal station, making 



Major H. A; Hambright, Ninth Infantry, reports as foUows : 

In compliance with +he requests made in your letter, duplicated January 10, 1878, 
you will please find below a list of trees, shrubs, and undershrubs at and near the post 
of Camp Supply, Indian Territory. The extent of area embracing this growth is about 
twenty-five miles. The lines of drainage are all in the direction of southeast by south. 
The only record at this post of the elevation is that taken by Lieut. E. H. Ruffiner, 
United States Engineers, obtained April 30, May 1 and 8 inclusive, 1877. The rainfaJx 



1875 
1876 
1877 



3.15 inches. 
2.96 inches. 
3.90 inches. 



it 619 feet. 



CAMP SUPPLY. 
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for the year 1877 and for the months of Janiiary and February is also given below. 
AH, or nearly all, of this information has been obtained from Assistant Surgeon T. E. 
W|lcox, United States Army, in charge of post hospital : 



List of trees, slirubs, and undershrubs at and near Camp Supply ^ Indian Territcyry. 
Melia. — M. Azederach — ^Pride of India. 

Khus. — i2. glabra; B. radicans; B. toxicodendron ; B. aroniatica. 

Gymnocladus — Coffee Tree. — G. Canadensis, 

KOBINIA—Locust. — B, pseud-amda. 

Mimosa-— Mimosa. — M. fragrans. 

Acacia — ^Mesquite. — Mesquite. 

PrUjSTJS — ^Plum. — P. Americana; P. cJiicasa, 

RiBES — Currant. — B. aureum. 

CORNUS — Dogwood. — C, sericea; C. paniculata. 

Cephalanthus — Button Bush. — C. occidentalis, 

Symphoricarpus — Coral Berry. — S. vulgare. 

Ulmus — ^Elm. — U. racemosa. 

Celtis — ^Hackberry. — C, occidentalis, 

JuGLANS — Walunt. — J. nigra. 

Quercus — Oak. — Q. Emoryi; Q. nigra. 

Salix — ^Willow. — S. humilis; S. Candida, 

POPULUS — Cottonwood. — P. angulaia, 

Juniperus— Cedar. — J. Firginiana. 



Bainfallfor tae year 1877 at Camp Supply, Indian Territory, 



Inches. 

January 0.34 

February 1. 04 

March — 0.00 

April 1.53 

May 8.45 

June 3.57 

July 0.91 



Inches. 

August 2. 82 

September 1.40 

October 4. 04 

November 1. 70 

December 7.58 



Total 33.53 



January, 1878 0.26 

February, 1878 - - 0.53 



NEW MEXICO. 

FORT SELDEN. 



Lieutenant T. F. Davis, Fifteenth Infantry, reports : 

In New Mexico the extent of forest area is comparatively small ; timber for all pur- 
poses, excepting, i)erhaps, for shade, being obtained from the mountains. I am un- 
able to state the approximate area for the whole or any part of the Territory. 

In this vicinity the nearest timber lands of which I have any knowledge are situ- 
ated in the San Mateo, Miembres, Mogollon, and Burro Mountains, west of the Eio 
Grande, and the Sacramento Mountains, on the east. Good timber is also plentiful 
on all the other ranges, though not in this vicinity. 

On the foot-hills bordering the plains nothing grows beyond small bushes, and the 
same is true of the mesas and plains. In the lowlands, on the Rio Grande and nu- 
merous small streams called " rios,^' the cotton wood grows densely, and is the princi- 
pal timber, but is scarcely reckoned as fit for any purpose but firewood and shade. 

In the ranges above mentioned as timber-lands, the leading variety founct is pine, 
which equals in growth that of the States. In some parts cedar and pinon are found ; 
the former very much stunted. The same may be said of the oak, of which there is 
but little, and that confined to northern locahties. The varieties are few; pine, 
pifion, and cedar being the leading ones, and the only ones I have noticed. 

There are no tim ber-lands bordering on plains here ; the extent is very small, being 
confined to the mountains, and the condition and growth of all varieties of timber 
are poor, excepting for pine and pinon, which is no doubt due to the great want of 
water in this country. The plains and foot-hills being hard, dry, stony ground, 
would scarcely admit of anything growing on them, even with water, and many 
mountains often appear masses of solid rock, devoid of timber, and showno indica- 
tions of ever having been covered with forests. It is only in places particularly 

35AGI& 
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favored that timber is found in abunddhce, or in any way approaching a forest, as in 
the ranges mentioned. 

Very few of the streams, draining the mountains where timber is found, are perma- 
nent ; if they were, the want of trees and vegetation in general would not be so 
noticeable, especiall y in the south here. No streams appear to drain the Burro Mount- 
ains, but arroyos afford escape for water in all directions, probably reaching the Gila 
River on tlie west, and losing themselves in the ground on the east and southeast, the 
trend of the country being toward Mexico. 

The Mogollons are drained by small streams running into the Gila on the west, and 
perhaps into the Miembres River east and southeast. 

The Miembres and San Mateo Mountains are drained by numerous creeks, called 
*'rios." Avhich flow east into the Rio Grande, the land descending rapidly tov/ard that 
ri ver. The Sacramento group is drained by several small streams flowing east into 
the Pecos liiver. Taking certain places, of which the barometric elevation is known, 
as guides, I judge the timber-lands or forests above enumerated are situated above 
/ 4,000 feet from sea-level, and the best perhaps between 5,000 and 8,000 feet altitude. 

In New Mexico the rains are periodic, occurring generally during the summer 
months, and late in September. Most rain falls in the mountains, as it is often per- 
ceived to rain there when none was falling on plains or near the rivers below 4,500 feet. 
I am unable to state the annual quantity lor any year, no records of observations being 
on hand. 

Saw-mills are located in the best districts. The scarcity of wood and water are 
perhaps the greatest difficulties to overcome in Southern New Mexico, and that, I 
should think, clearly indicates the absence of any forests, excepting in remote locali- 
ties, or in the mountains away from inhabited towns." 

FORT WINGATE. 

J. Y. Lauderdale, assistant surgeon, TJ. S. A., says : 

This reservation is ten miles square, and lies partly on a northerly spur of the Zoni 
Mountains, and extends along the Rio Puerco, which drains the valley known as 
CampbeU's Pass. A correct topographical map of this reservation, made by order of 
General George W. Getty, and surveyed by Cap t. John Rizha, U. S. A., a copy of which 
is in the office of the post adjutant, exhibits the features of this reservation, and shows 
the forest area, and the lines of drainage. The j)ost of Fort Wingate, N. M., is situated 
in latitude 35^ 30' north, and longitude 108° 32' west, and its elevation above the sea, 
as determined baropaetrically by the engineer of the Kansas Pacific Railroad survey, 
is 6,649 feefc. The amount of rainfall for the years 1875 and 1876 has averaged 11.18 
inches. 

The water from the mountain-side, which forms running brooks when it rains, and 
that from the several springs at its base, flow into the Puerco, but insufficient in quan- 
tity to sustain a running stream throughout the year or support a growth of trees 
along its banks. About one-half the reservation is comparatively treeless. A stunted 
growth of cedar (Juniperas Virginidna) covers the mesas and foot-hills of the Zuni 
Mountain. The dead and dry wood of this tree is collected for fuel. The pinon 
(Finns edulis) is also quite abundant on the mesas and foot-hills, and is better for fuel 
than cedar. It attains the height of twenty feet, and is regarded with favor by the 
Indians for its sweet and edible nut. No attempts have been made to grow the tree 
near here, but I am confident that it could be readily cultivated. Prof. H. L. Kindrick, 
at West Point Academy, sent to me more than a year ago for some of the nuts, with a 
view to propagating the tree at the east. The wood is excellent for fuel, and the trea 
would be suitable for shade, but it is wholly unfit for lumber or building purposes. 

The yellow pine {P'mOs hrachyptera) is found in abundance along the summits and 
southerly slopes and j)arks of the Zuni Mountain. This tree reaches the height of one 
. hundred and twenty feet, and is fi*om two to three feet in diameter at the base. It is 
cut for timber and is found to be very durable for building purposes, but boards made 
of it are t)etter for being painted when used for outside work. It is too soft for posts 
or railroad-ties. 

There mjiy be seen scattered here and there, clumps of small white oak which bear 
a sweet acorn. One variety of oak reaches the height of thirty feet, and its wood is 
suitable for fence-posts. In the sheltered canons we find specimens of the aspen 
(^Pojpiilus treniuloides)^ also the willow-leaved poplar, which last I have found an ex- . 
cellent shade tree. It bears transplanting well, but requires irrigation. It grows 
well when set near a water-course. 
Of the willow family the basket osier is the most frequently seen about this post. ^ 
The above is a list of the characteristic forest trees that are to be found upon this 
jnilitary reservation, 
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William J. Wilson, assistant surgeon, U. S. A., makes the follow- 
ing report: 

There are no forests in the immediate vicinity of this post. The country is arid, 
and but very little rain falls, supporting only a scanty vegetation. The only excep- 
tion is along the river bottoms and in the high mountains. 

On the banks of the Eio Grande cottonwood trees giow to a respectable size ; the 
other natural growth consists of willows and mesquite bushes. The latter have im- 
mense roots, which are largely used for fuel. The cottonwood grows very rapidJy j it 
will not make lumber, but is a beautiful shade tree, and answers most of the require- 
ments in building and fencing. 

The exact area of forest in this country I have no means to determine. In the foot- 
hills and mountains grow trees of ^ood size, especially scrub oak, cedar, pine, ^pruce, 
ash, walnut, and piuon. The garrison of the post is supplied with scrub oak for fuel, 
which is obtained in the mountains about forty miles from the post. The wood is cut 
down mercilessly, and nothing whatever is done to keep up forests. The contractors 
have to go farther out in the mountains every year to get their supply of fuel. Pin» 
timber in dimensions fit for building purposes (scantling, &c.), is to be obtained of 



The altitude of this post, as determined by Lieutenant Fillman barometrically a 
few years ago, is 4,619 feet. See annual report upon the geographical survey west of 
the lOOth meridian in New Mexico, Arizona, &c., by G. M. Wheeler, first lieutenant of 
Engineers, U. S. A., page 13. No barometer is at my disposal. Formerly it was cal- 
culated at 4,576 feet, and was so carried on for many years in the meteorological reg- 
ister. 

In the Kio Grande and the aixoyos leading to it (tributaries which are always dry 
except immediately after heavy rains) drain the post and its neighborhood. 

The rainfall for i870 amounted to 9.14 inches; 1871, observations incomplete : 1872, 
amounted to 7.12 inches; 1873, amounted to 5.85 inches; 1874, amounted to 9.09 
inches; 1875, amounted to 13.31 inches: 1876, amounted to 11.68 inches; which gives 
9.35 inches as yearly average of rain. The average amount of the annual fall of rain 
west of the Mississippi Eiver is 24 inches. Most of the rain, about 75 per cent., falls 
within the months of July and August, sometimes also in September. 

The general want of forests in tms country has a deteriorating influence on the cli- 
mate. Extremes in temperature within twenty-four hours, stifiing sand-storms cover- 
ing everything with dust, and which sweeps over the country without any obstacles, 
uneven distribution of rain during the different seasons and its very limited amount 
during the year, are some of the effects of the wanton destruction of trees and forests, 
wherever found, which has been going on in this country for ages unobstructed. 



Captain Oscar Hagen, Ninth Cavalry, reports : 

Fort Bayard is inclosed on the north, east, and west by mountains extending a great 
distance in the three directions, but the south is open, over irregular, rolling, and 
rising ground. Pine, cedar, and scrub oak are found in quantities on the surrounding 
hills and mountains. Heavy timber for building purposes is plenty about twenty or 
Wenty-flvo miles from the post, in the Miembres Mountains and along the Rio Gila, 
especially pine and heavy oak. 

There is no timber on either side bordering upon the plains, except cedar and scrub 
oak. The lines and drainage trend generally north and south. The elevation is 5,322 
feet, ascertained barometrically. The rainfall at this post has never been ascertained, 
ifcxcept during the rainy season, which lasts from about the end of June until the mid- 
dle of September, there is very little rainfall. 

During the rainy season there is rainfall nearly every day, sometimes torrents. The 
post is supplied with water from a constant spring, lined with a wooden casing, from 
which the water is conducted through wooden pipes, a distance of about 450 yards, to 
a tank, where the vrater passes through a filter of charcoal, and thence is delivered by 
water-wagons to the quarters of the post. The Rio Miembres and the Rio Gila are, 
respectively, 19 and 33 miles distant from the post. The country around is but little 
suited for agriculture, as the climate is so dry that vegetables and cereals can be raised 
only by irrigation, and the springs and streams available for this purpose are far dis- 
tant from each other. It is much better suited for stock-raising, as the grass is in good 
quantity and nutritious for animals, and there is an immense range for cattle arotu^d 
and in the immediate vicinity of the water. 
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COLOEADO. 
FORT GARLAND. 

Captain J. Morris Brown, assistant surgeon, TJ. S. A., post surgeon, 
reports as follows : 

The forestry of this particular locality is very limited in area, being confined to the 
borders of the streams intersecting the San Luis VaEey, and the foot-hills and mount- 
ain-sides. The variety bordering the streams are mainly cottonwood and willow ; and 
on the foot-hills and mountains, pines, pinon, aspen, and cedar, with some scrub oak and 
apruce. Few of these trees attain to any great size excepting the cottonwood and 
some pines, which furnish an inferior quality of building lumber, the other varieties 
furnishing excellent fuel. The drainage of the valley is naturally good and trends 
toward the south and west, the surface being gravel, through wldch water is reached 
only at a great depth. 

The elevation of the site of this post is given at 7,681 feet above sea-level, and I 
understand that this altitude was ascertained barometrically by a party belonging to 
Wheeler's expedition, about two or three years ago. The valley has a gradual descent 
toward the south and west to the Rio Grande and the spur of mountains forming the 
southern boundary of the park. On the western side of the river there is a gradual 
rise to the San Juan range of mountains. 

The cUmate is very dry, the yearly rainfall being very small in amount. For the 
past two years the rainfall, according to the meteorological register of the post hospital, 
lias been as follows, viz : 1875, 11.56 inches ; 1876, 7.50 inches. 

FORT LYON. 

Colonel 0. H. Smith, Ninteenth Infantry, reports : 

The elevation of this post, as shown by the hospital records, is 3,800 feet altitude ; 
is not known how or by whom obtained. The amount of rainfaU since 1870 is as fol- 
lows: 1871, 7.67 inches; 1872, 16.97 inches; 1873, 11.58 inches; 1874, 14.58 inches; 
1875, 10 inches; 1876, 9.01 inches; 1877, till 1st of October, 9.53 inches. The country 
is rolling prairie, drained by ravines and small streams, which run southeast on the 
north side and northeast on the south side of the main streams into which they flow. 

The forest area in the immediate vieinity of the post is small ; in fact, there is no 
timber except what is growiug on the banks of the large streams. The timber on the 
Arkansas River, commencing about forty miles east of the ^ost, keeps increasing in 
size and area as you approach the mountains ; but it is principally compos^ of scmb 
cottonwood, confined to the banks and islands of the river, and fit for nothing but 
fuel, until you arrive west of the Pueblo, when the pine makes its appearance. 

The Purgatoire River, which flows into the Arkansas about one mile west of the 
post, is stiU better timbered with cottonwood than the latter, and its timber area in- 
creases as you approach the headwaters in the Raton Mountainsj where some cedar is 
found. 

The only large and valuable timber area in the near vicinity conmiences about sev- 
enty-five miles west of here, and is between this point and Denver, on a spur of the 
mountains known as the Divide. This is said to embrace thousands of acres of pine 
timber, from which valuable lumber is sawed and hauled to Pueblo on the south and^ 
the Kansas Pacific Railroad on the north. 



FORESTRY PROPER OF THE COLORADO VALLEY. 

(Extract firom report of Lieut. A. G. Tarsin, TweKth TTnited States Infentry.) 

First in order comes the scanty vegetation of the dry, sandy, and graveUy sides of 
the basin between the river-bottoms and the base of the mountain ranges forming the 
apex or upper edge. 

This is composed of the Larrea Mexicana, the EcUnocactus cylindraceuSj and Atriplex, 
with here and there an isolated specimen of the Yucca lyrevifolia, or cactus palm, ap- 
pearing principally in the " washes," which will be described further on. 

As a general rule the vegetation, scanty at best, is always more plentifiil and of a 
higher order in these depressions of the soU than in the higher and general plane of 
the surrounding country. 
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In the lowlands, in the immediate vicinity of the river and its own progeny, or, more 
properly speakiiag, its own products, the water, spreading through the temporarily 
accumulated soil, keeps it moist and more favorable to vegetation, which springs from 
it in luxuriant wildness. 

The first species to appear are, generally, the BouteJoua se^Jeria, or mesquite grass, 
then the peculiar grass or fiber yclept " Tanglefoot," and the Gallete, or rough hunch- 
grass, the least nutritious of the trio. At this stage the JuniperuSf properly belonging 
to the flora of Arizona, begins to enliven the scene. 

Thick groves, or plantations, if not a misnomer, of the diflterent species of the arrow- 
wee^ the Salix longifolia^ Tessaria horealiSj Baccharis coerulescetiSj and Baccharis salicina, 
stand out as if sown like wheat-fields, the somber and dusty tints of their leaves trench- 
ing in bold relief upon the brighter green of other shrubs. 

Interspersed here and there among these we find the two species of the mescjuite tree, 
the Algarobia glandulosa and the Stromhocarpa puhescenSy and finally, along the margin of 
lagunua. the most substantial of the Colorado timbery the willow and cottonwood. 

The largest of these last, in the entire course of the river, are on what is called 
" Cottonwood Island," between Camp Mohave and the Grand Canon, where they have 
attained a size which may be styled majestic, when the nature of the surrounding 
country is taken into consideration ; and this is due to the permanent nature of the 
island, upon which they have been allowed to attain their full size. 

The cottonwood, mesquite, and willow are the principal, if not the only, fiiel of the 
country ; the first having a diameter varying from 10 to 20 inches when they do not 
reach maturity ; the two last from 4 to 10 inches. 

To sum up, the principal growths of the entire region may be tabulated as follows: 



Atriplex Tiymenelytra, 
Fsathyrotes ramoaissima. 
Aster spinosus. 
FliLchea Sarcostemma, 
Salix longifolia. 
Baccharis salidna, 
Cucurbita Califomica. 
Panicum crusgalU. 
Populus monilifera. 
Dalea spinosa. 



Atriplex polycarpa, 
Fhysalis lohata, 
Seshania macrocarpa, 
Algarobia glandulosa, 
Tessaria borealis. 
Malvastrum Marrubioides, 
Xanthium Strumarium, 
Chloris alba. 
Lygodesmia, 
Chilopsis linearis. 



Palafoxia linearis. 
lAppia cuneifolia. 
Abronia. 

Strombocarpa pubescens, 
Baccharis coerulescens. 
Datura meteloides. 
Suoeda diffusa. 
Allionia incamata. 
Cercidium fioridum. 
Kratneria parvifoUa. 



For the purpose of elucidation, the entire region comprised between Stone's Ferry, 
Nevada, and the river mouth in Mexico has been divided into section-sketches, as fol- 
lows: 1st, Section of Stone's Ferry; 2d, Section of Cottonwood Island; 3d, Section of Mo- 
have; 4th, Section of Aubrey; 5th, Section of Ehrenberg; 6th, Section of Yuma; 7th, 
Section of the mouthy together with a sTcetch of a section of the general valley j showing what 
may be considered a fair average of the vegetation and wooded area, together with an 
attempt at demonstrating the gradual formation and washing away of the bottom- 
lands and the general conformation and aspect of the surrounding country. 
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Table of rainfall at Fort Buford, Dakota, from August, 1866, to 2fbvember, 1877. 



Month. 


1866. 


1867. 


1868. 


1869. 


1870. 


1871. 


1872. 


1873. 


1874. 


1875. 


1876. 


1877. 


January 






.26 
.13 
.02 
.33 
L 79 
3. 21 
1. 97 
2. 39 
.26 
.62 
.13 
.39 


"'38 
.46 
.65 

1. 78 
.86 

1. 62 
.«7 

2. 47 


.32 
.31 
.41 

3. 91 
.77 
.76 
.81 
.45 

1. 25 
.03 
.17 


.21 
.19 
.15 
.45 
2. 43 
.90 
.55 
.10 

"."72' 

1. 20 

2. 52 


3. 76 


.98 
4. 35 
2. 25 
1. 25 
6. 60 
2. 73 


.15 
.20 
.25 
.15 
1. 80 
1. 02 
.24 
2. 26 
.25 
.13 
.83 
.30 


.71 
1. 12 
.73 
1. 83 
1. 39 
3. 46 
1. 48 
3. 05 
.43 
.45 
.20 


.13 
.12 
.09 
.10 
4. 00 
1. 75 


.31 


April 

May ........ - 




.03 
.42 

1. 27 

2. 94 
.54 
.10 
.14 
.51 
.63 


1. 25 
1. 55 
1. 12 
1. 75 
2. 45 
1. 45 
3. 25 
.80 
1. 04 
1. 57 


.11 
.13 
4. 48 
2.04 
.80 

"""."85 

1.20 


Angust 

September 


1. 20 
.20 


1. 40 
1. 10 
.45 


3. 95 
1. 05 
.80 
.21 
.13 


November 




.55 






















1. 40 


6. 58 


11. 50 


9.74 


9.19 


9.42 


19.99 


21. 11 


7.58 


14.85 


12.33 


9.92 
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Abstkact a. 



Mean tem^peratares and rainfall at Fort EicCy Dalcota, from May 11, 870, to October 31, 1877. 



Tear. 


Rain and melted 
snow in inches. 


Mean tempera- 
ture. 


Remarks. 


1870, May to I^ovember, 8.59 incliea rain 

1871, April to November, 12.67 inches rain 

1872, April to IvTovember, 11.51 inches rain 

1873, Ajjril to November, 7.82 incJies rain 

1874, April to November, 7.72 inches rain 

1875, April to November, 12.49 inches rain 

1876, April to November, 10.28 inches rain 

1877, April to November, 19,58 inches rain 

Total rainfall in seven and a half years. . 


8. 72 

12. 59 

13. 40 

10. 81 
13.94 
16. 16 

11. 50 
26.53 


53. 95 

37.16 
40. 00 

38. 00 
43. 81 

39. 42 
42. 68 
49.50 


Eight months' observations, from May 
to December. 

Ten months' observations, from Janu- 
ary to October. 


113. 63 


45. 70 



Latitude, 46° 35' ; lorgitucle, 23° 33': elevation above sea-level, 2,200 feet. 

BLAIR D. TAYLOR, 

Assistant Surgeon j U. S, A, 



The rainfall for 1871, as recorded, is probably erroneous. 

EDW. MAGUIRE, 
Lieutenant Engineers, U, S, A. 



THE CORK TREE. 

Mr. Primitivo Artigas y Teixidor, a graduate of the Scliool of Forest 
Engineers of Spain, has recently published a pamphlet* on the culture 
of the cork tree and the care and management of cork plantations. As 
the climate in many parts of the United States is known to be favorable 
for the gro^'Tth of this tree, it is deemed expedient to give the following 
summary of Mr. Artigas^ pamphlet. It is to be regretted that lack <rf 
space forbids the presentation of a full translation of the work, which 
also contains a paper on the manufacture of bottle-corks in Spain. 

According to Mr. Artigas, up to the present day no material has been 
found to take the place of cork in the manufacture of stoppers for bottles. 
Its impermeability, elasticity, durability^ and lightness have gained for 
it a position in the field of industry which it win not readily yield to 
any other substance. Hence the imperative necessity for encouragiug 
the growth of cork plantations, and avoiding the course followed by 
some operators in this branch of forest industry in the island of Sicily, 
the kingdom of IsTaples, and in the island of Sardinia. In the last-men- 
tioned place a cork plantation, according to Mr. Nicholas Eymar, capa- 
ble of yielding an annual income of five or six hundred thousand francs * 
was destroyecl. The object was to obtain the tannin from the bark. The 
trunks and branches of the trees, after having been stripped of their ' 
bark, were burned in order that the carbonate of soda contained in the 
ashes might be extracted. To-day, and with good reason, the manu- 
facturers are beginning to fear that there will soon be a great scarcity 

* El Alcomoque y La Industria Taponera, por Don Primitivo Artigas j Teixidor, 
Ingeniero de Montes. Madrid, 1875. 
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of fine cork for stoppers if the cork plantations are not looked after and 
managed witli more care and attention tlian heretofore. The demand 
for bottle-corks is rapidly growing larger, and eyerjthing leads to tlio 
belief that it will continue to do so for many years. Tlie establishment 
of cork plantations, however, goes on very slowly, rully aware of this 
fact, the French Government, in 1822, placed in the hands of the Eoyal 
and Central Society of Agricnltnre 4,500 francs, to be divided among such 
persons as might plant acorns of the cork oak after the year 1823, and at 
the expiration of ten years possess plantations containing ten thousand 
strong and vigorous saplings. In 1834 three persons were found to 
have fulfilled the conditions, and the money was divided among them 
by the society. 

The French Government pays particular attention to the i)reservation 
and developmc^ut of the extensive plantations of this tree which now 
exist in Algeria. A large and intelligent staff of officers, of the corps 
of forest engineers, have charge of them, and they yield a large revenue 
to the state. France has now about 500,000 acres of cork plantations 
in her African colony. 

Although in the majority of cases the offer of prizes, always smaU 
and of little value, for the culture of a tree which requires a heavy ex- 
penditure to plant the seed, and a long period to acquire the requisite 
size, is inefficacious, it might, perhaps, be productive of much good to 
call a convention of proprietors of cork lands, to be held within six, 
eight, or more yearp., to discuss the question of cork culture. One or 
more premiums might at the same time be offered to those who should, 
within the time specified, obtain the best results in planting, or in the 
improvement of their lands. The awards should be made by a select 
jury so as to secure impartial and intelligent decisions. 

It would also not be out of i)lace to offer a handsome prize for the 
best paper on the destruction of the larvse which are now doing so much 
damage to the cork by burrowing through it in all duections 5 and another 
for the best paper on the means of preventing the appearance of the 
disfiguring stains in the cork known as "jaspeado^^ (mottled). With this 
incentive a desire to study these questions, upon vrhich so little is now 
known, ndglit be aAvakened, and it is fair to assume that a positive 
benefit would result. 

The importance of the cork crop and the development of the inanufac- 
ture of corks in Spahi were hardly ax)preciated nntil about the middle 
of the present century. Since that time the latter has increased enor- 
mously, and to-day, in some provinces, it is one of the chief sources of 
wealth.' Hence the gTcat rise in the value of cork within the period 
mentioned. Formeriy used in making beehives and floats for fishing- 
nets, &c., but princi])ally for fuel, its money value was insignificant. 
As the cork tree does not furnish good lumber, and its wood is valuable 
only as fuel, /some of the proprietors of cork i)lantations desiring to ob- 
tain better returns from tlieir lands, devoted them to other purposes, 
and in this way, even during the second third of this century, large 
plantations of cork trees were cut down. On account of the low estima- 
tion in which it was held, there was, up to a short time ago, no induce- 
ment for any one to make a study of the cork tree Avith a view to im- 
prove its product or increase its yield. Unfortunately, persons who 
might have done so did not even take it up as a scientific curiosity. 

The little inj;ormation of imi)ortance that has been pujblished upon 
this subject is of very recent date. The time, also, employed m the ex- 
peiiments mentioned by the different writers has not been sufficient, in 
many cases, to prove practically that which has been theoretically ad- 
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vanced, or positively stated as being beyond dispute. All facts bearing 
upon the question, therefore, should be scrupulously and methodically 
collected in order to be used as a basis for the formation of rules for the 
guidance of all engaged in cork culture. 

The cork tree {Quercus suber, of Linnaeus) is of various sizes, and this 
has given rise to wide differences of opinion with respect to the greatest 
lieight and circumference or diameter it attains. According to Mr. 
H. Laure some have grown to the height of fifty feet, and he has seen 
trees of three feet in diameter in the neighborhood of Bormes. Mr. F. 
Jaubert de Passa fixes the maximum height at sixty feet with a diame- 
ter of four feet. In Algeria cork trees sixty-five feet high and from ten 
and a half to sixteen and a half feet in ckcumference have been found. 

In Estremadura there are some trees as large as those found in Al- 
geria. There is a tradition that in the valley of Batuecas (Salamanca) 
there was a large cork tree, the hollow trunk of which was used as a 
cell by some of the monks of a neighboring monastery. In 1862, in a 
cork plantation called Monte Mayor, in the province of Castellon de la 
Plana, cork was taken from a tree 50 feet high by 10 feet in circumfer- 
ence. This tree was 60 years old. In the province of Gerona the author 
has seen trees of a greater diameter than any mentioned above, except- 
ing that of the valley of Batuecas, the size of which is not known. 

The tree attains a great age, and its growth continues from one hun- 
dred and fifty to two hundred years. It lives after it ceases to grow, 
but the yield of cork is diminished. 

CONDITIONS UNDER WHICH FOUND. 

OeograpMcal climate. — Extensive plantations of cork trees are found 
throughout the greater portion of the countries lying along the Mediter- 
ranean, as far north as the forty-fifth degree of latitude; beyond that 
line they do not flourish, and are sparse and of little value. Its polar 
hue coincides with the isotherm +13.5o. 

Physical climate. — Cork tree requires a warm, ur at least a temperate 
climate. It is found in Spain, at an altitude of 1,600 feet 5 at the same 
height in France, according to some authorities, and at 2,600 feet accord- 
ing to others. In Algeria, it grows at an elevation of 3,200 feet. The 
minimum average annual temperature which it can stand appears to be 
-+-130.52/ A southern exposure is the most favorable to its growth, 
although it does well in other situations when all other conditions are 
propitious. 

The free circulation of air and an abundance of light are highly 
beneficial to the development of this tree, which prefers, therefore, slopes 
to plains, particularly if they are near the sea or immediately on the 
coast. 

According to Antonin Bouset, the cork tree can resist differences of 
temperature of fifty degrees. 

iSoil. — Granitic lands and sandy siliceous soils are very favorable to 
the rapid growth of the cork tree, which seems almost to absolutely 
reject those which are purely calcareous. It grows spontaneously in 
virgin soils, where silica or silico-argillaceous compounds are abundant. 
It does not affect damp lands, and shuns marshes. In proof of this 
it wiU only be necessary to examine the lands occupied by the cork 
plantations in the provinces of Caceres, Gerona, CastellQU, and other 

* The author does not say whether this temperature is according to the Eeaui^er 
or the Centig^de system. If the Eeaumer is meant, it is equal to 61.25° Fahrenh^t; 
if the Centigra^, to 55.2° Fahrenheit. It is almost safe to assume that the Centigride 
is meant. \^ 
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places where the calcareous soil generally drives them away, and where 
they abound whenever granites, Silurian slates, silico-argiUaceous and 
sandy siliceous soils are encountered. According to Mr. H. Laure the 
cork- tree only grows spontaneously, or in a wild state, in granitic or 
slaty formations. Experts in the province of Gerona affirm that the 
trees which yield the best cork are found on slaty lands. 

FRUCTIFICATION. 

The blossoms make their appearance in April or May, and the fruit 
ripens in the following months of September and January. Hence the 
d&erent kinds of acorns, according to the time of ripening. Those 
which arrive at maturity in September, and sometimes about the begin- 
ning of October, are called ^'BrevaSj^^ ^'Primerizas de San MigueV^ or 
Miguelenas those which ripen in October and N^ovember are called 

JSegunderas^^ or "Medianas de San Martin^^ or ^'Martinenas^^; and lastly, 
the acorns which do not ripen until December, or Jaiiuary, are known as 
^' Tardias,''^ or '^FalomerasP 

The acorns of this species of oak are more bitter, and of an inferior 
quality to those of the Quercus ilexy and are not so good as food for 
swine. 

The trees begin to bear acorns within twelve or fifteen years, but 
until they reach thirty or forty the acorns are not fertile, nor is the yield 
abundant. It is said that the tree bears fertile seed when it yields cork 
sufficiently good to make bottle stoppers. Close growth or lack of hght 
diminishes the yield of acorns, and also impairs the quality of the cork 
and bark, and lessens their quantity. 

The acorns, although not very delicate, lose their germinative faculty 
even when not on the trees, if exposed to a great degree of cold. 

Some varieties or sub-varieties of the cork oak produce very sweet 
acorns, as sweet or even sweeter than those of the Quercus ilex. It has 
also been obsei^ed that the trees which yield small oblong or round and 
bitter acorns produce coarse cork, and those which bear large and sweet 
acorns produce a finer article, and their tmnks are of a more regular 
shape. These characteristics are, however, not generally to be relied 
on as indicative of the peculiarities mentioned. 

PLANTINa. 

Havuig selected the seed, the first thing to be considered is the pre- 
paration of the soil to receive it. In woodlands it is not expedient, as 
a general thing, to dig deep, as in field labor where it is advantageous. 
The reason for this is very apparent. The roots of young trees pene- 
tprate very little during the first year; during that period, therefore, and 
often during the year following, they do not reach the bottom of the 
tilled soil. By tillage the earth is lossened, but it dries easily, and if 
the summer is at all dry and hot it loses nearly all its moisture. The 
roots of the seedliags in such cases find the lower portion of the soil dry, 
and frequently impacted, conditions highly unfavorable to their proper 
development. Other disadvantages result from a deep tillage of the 
soil. Weeds and shrubs come up and grow so rapidly as to smother the 
young trees. Besides this, the roots and organic ramains placed on the 
surface rot much more rapidly than when turned under, contributing 
greatly to the rapid growth of the young plants during the first years. 
Bt^ lacter on, generally after the lapse of eight or ten years, the want 
of the manure which a more tardy decomposition would have supplied 
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makes itself felt, and the young trees becoin.e weak and puny. It slioiild 
also be remembered that decomposed organic matter, under the influ- 
ences of heat, light, and the atmosphere, give out, among other things, 
ammoniacal matters and carbonic acid, which are lost in great part if 
they do not come into contact with a vehicle or substance which will 
retain them. Covered by the soil they find this vehicle. 

The cork tree needs some shelter during the first few years of its 
growth. If this is too great, the tree droops and finally dies. Hence 
the different results obtained from any one or the other of the various 
methods of x:>reparing the lands for planting. To plant by sowing broad- 
cast after the land has been plowed has the disadvantage of encouraging 
the growth of shrubs and weeds, and their development being more 
rapid than that of the cork trees, the latter are seriously injured. The 
mode of planting by making small excavations here and there and put- 
ting an acorn into each is open to the same objection. From motives of 
economy, as will be shown later, and also to protect the young trees 
from the ill-effects of the growth of w^eeds and shrubs, the furrow" or 
"belt" system of planting has been adopted. This consists in planting 
the cork trees in rows, with one or more rows of grape-vines between. 
The rows of vines are from five to seven feet apart, and the acorns are 
planted in a furrow drawn between. The acorns and vines are planted 
at the same time. The former may be placed from 20 to 40 inches apart. 
When th(3 young trees are sufficiently grown they may be thinned out 
until a sufficient number is leffc. 

In a cork plantation of this kind near Palafrugell, province of Gerona, 
the cork trees, which are about twenty years old, have an average diam- 
eter of nearly 4 inches. 

In 1830 Mr. Eeig, in a letter addressed to the Eoyal and Central Agri- 
cultural Society of France, said that he planted, in 1817, one hundred 
and fifty ares (119.6 square yards each) with acorns of the cork tree, 
with altei'nate rows of grape-vines, with such good results that the 
yield of the vines more than paid for the cost of the cork i)lantation. 
He recommended that this plan should be adoi^ted to introduce the cork 
tree into the thinly settled portions of the ^south of France. Mr. Eeig 
left spaces of 6 feet between his trees. Their height at the date of his 
letter was 9 feet, with a circumference, at the base of the trunk, of 3 
inches. The land on which they were grown was of the poorest descrip- 
tion, sloping, and with only 6 inches of soil. 

Up to tT^enty or twenty-five years the ground should be cultivated as 
if it was a vineyard only, taking care not to injure the young trees. In 
this way the weeds and shrubs will be kept under. At the end of this 
time the cork trees wiU be sufficiently grown not to need shelter, which^ 
indeed, the vines will no longer be able to afford. On the contrary, they 
will become the victims of the excess of shade given by the cork, trees, 
and will have to give way to them. 

It is usual to cultiyate these mixed plantations twice a year, once ia 
January, and again in the spring. The earth should be stirred with a 
hoe, and the weeds and brush rooted up and burned if they are hurtful 
and do not; readily rot, or buried with their roots if their decompod- 
tion will furnish good manure. 

Under certain circumstances other methods might be advantageously 
followed in the preparation of the soil and the disi)osition of the young- 
trees. In this paper the author xjroposes to lay down general x)rinciples 
and precepts rather than precise details and instructions, Avhich, in Jis 
opinion, would be impossible in view of the complex nature bf the cm- 
ditions under consideration. It cannot be absolutely stated that afiy 
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one i^laut Avill grow and flouiish in an argillaceous soil, for example, with 
preference for a calcareous formation, nor that it prefers one exposure to 
another, nor that it requires an exact amount of moisture, nor a certain 
fixed temperature. All and each of these conditions, and ^ arious others, 
may exert a modifying influence, in a greater or less degree, on each of 
the others. All must be considered, as all exert great influence in the 
development of the plant. 

If there should already be any growth of shrubs or young trees on the 
land which might serve as a protection or shelter, planting in belts might 
be advantageously resorted to. The soil should only be moved in the 
belts in which the acoms are planted, making them from 32 to 40 inches 
in width. The brush removed from these belts should be thrown on the 
intervening uncultivated belts, thus forming an additional protection 
from heat and cold. 

Planting in trenches may be tried when the land or the requirements 
of the tree are not known. It consists in marking out belts about 13J 
feet wide, horizontally if on a slope, and from east to west if the ground 
is level. An excavation 10 feet wide and from 2 to 4 inches in depth, 
according to the quality of the soil, is then made, and the excavated 
earth thrown on the remaining portion of the belt in the shape of an em- 
bankment. 'WTiere the land slopes this embankment should be on the 
lower side, and. on levels on the south side. In the center of the open 
belt a second excavation, 8 inches in depth and 4 in width, in the shape 
of a half cylinder, should be made longitudinally ; the earth from this 
last excavation placed so as to form a convex 'surface between the first 
embankment and the excavation. In the remaining portion the surface 
of the soil may be shghtly stirred. In this way all the conditions that 
are favorable or not to the development of the tree can be found, and an 
opportunity is afforded to determine the best mode of culture. 

The preparation of the ground by ditching is recommended when the 
surface and subsoils are very much impacted, are of bad quality, or 
are full of thick roots. To do this, ditches from 8 to 20 inches in width 
and about the same depth are opened from 15 to 40 feet apart. They 
should be dug in summer or autumn, in order that the soil may be ex- 
posed to the action of the ail* for half a year at least. When it is time 
to plant, the eaxth should be thrown back into the ditches and the opera- 
tion is completer If the earth should be too compact a little sand should 
be added, or else a few dry sticks or weeds, which would also serve as 
manure. If the soil should be damp a little earth taken from the inter- 
vening spaces might be thrown on, making a sort of a ridge over the 
ditch. If, on the other hand, the soil should be very dry, and the situ- 
ation very much exposed to lieat or cold, the ditches should be filled in 
only up to about 4 inches from the surface. On slopes the ditches should 
be run horizontally, as the moisture and strength of the soil are better 
preserved. 

PlantiQg in squares, which is done by cutting out squares measuring 
4 feet each way, in the existing growth of shrubs and young trees, and 
planting a few" acorns in the qpnter of each square, is superior to the 
belt method in affording protection to the young trees, because the earth 
thrown against the sides forms a sort of wall which protects them from 
the wind. It would not do, however, to follow this plan with close 
soils, for the water would accumulate in the center and injure the young 
plants or seed. 

Blanting in holes is much like the method first spoken of, so much so 
th^ a more particular description is not deemed necessary. 
The acoma should be gathered when perfectly ripe. Those which 
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arrive at maturity in the latter part of November and tlie first part of 
December are considered the best. > 
The most favorable season for the germination and development of the 
plant is that in which the acoras fall naturally, in autumn or at the 
beginning of winter. But at this season the field-mice and birds are 
apt to eat the acorns. In the spring the young trees are exposed to 
injury from the late frosts, but there is less danger from this source 
than there is of the seeds being eaten if planted in the fall. It is im- 
possible, however, to give any fixed rule on this point, as so much de- 
pends upon local circumstances. When there is no strong reason for 
planting in the spring, autumn should be preferred, because if the 
seed has had time to sprout the young roots spread and get a good 
hold during the winter, and in the spring the young plants flourish all 
the bettei'. 

Several methods of preserving the acorns have been adopted. One 
way is to put them in a sack of coarse material or in a box or barrel fuU 
of small holes, and to keep them under water until ready for planting. 
Another is to place them, with alternate layers of sand or earth, in 
trenches lined with boards or brickwork. Some persons have obtained 
excellent results by storing the freshly gathered acorns in a weU- venti- 
lated room, stirring them frequently, and, when tolerably dry, putting 
them in heaps of from 2 to 3 feet high and covering them with a coat of 
leaves 1 foot thick, with a further covering of branches and moss, the 
whole covered with a thatch of straw. It has been recommended, if a 
safe and sheltered place Tinder trees can be found, that the acorns be 
mixed with leaves and put in heaps from 1 to 2 feet high, the whole to 
be covered with leaves. When the acorns are stored in this way, plant- 
ing should be begun with the first approach of spring, else the acorns 
might sprout in the heaps. 

To protect the young plants from the cold, extreme heat, and excess 
of light, it is sometimes the custom to mix other kinds of seed with the 
acorns, sometimes cereals and sometimes pine-seed, as in Gascony, where 
the sea-pine [Finus maritima^ Lam.) grows luxuriantly by the side of the> 
cork tree. About the twelfth year some of the pines may be cut down 
to give more light to the soil. Two or three years later the pruning of 
the cork trees may be begun. Every year, until pruning is begun, aU 
injurious shrubs should be destroyed, but cara should be taken to pro- 
vide sufacient shade to keep the soil from drying too rapidly. The 
pruning should be repeated every four or five years, and the ground 
around the shade-trees should be lightly worked. 

In damp or marshy places, or where the land is used for pasture^ 
transplanting or setting out young trees may be resorted to. To obtaiu 
these, acorns may be planted in beds or in pots, one acorn in each pot. 
The latter is more convenient, but more expensive. i 

In transplanting, great care should be taken to equalize, as far as 
possible, the absorlDent surface of the roots with the exhalant surface of 
the leaves, preferring the spring or summer for the operation. Some 
plantations have been successfully planted, with trees from ten to twelve 
years old, the tops being cut off G or 7 feet from the ground. If any , of 
the roots should be broken in taking up the young tree, they should be 
cut off, as the bruised roots might rot and injure the tree. If the youi3^ 
trees can be taken up without hurting any of the roots, they may be 
transplanted at any time, and there will be no need to cut off' any of tjie 
branches. The trees should be transplanted so soon as possible afle^r 
being taken from the ground, and the roots should be covered with m4^ 
or straw if they are to be carried to a distance. • ii ^ 
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t In poor land the holes in which the trees are to be placed should be 
dug at least six months beforehand in order to permit the soil to become 
mellow. In good land there is no need to dig the holes until ready to 
plant the trees. The holes should be large enough to admit the roots 
without touching the sides. A slight hoUow, which should be filled with 
water after planting, should be left around each tree. 

The trees ought to be at such a distance apart as to insure a full sup- 
ply of air and an abundance of light 5 but not so much as to favor the 
growth of shrubs prejudicial to the trees, or to permit the ground to dry 
too much. Practical experience, an acquaintance with the locality, and 
a knowledge of vegetable physiology are the surest guides to depend 
upon to obtain the best results. As a general rule the number of trees 
per hectare (2.471 acres) should be from 150 to 250. 

Old trees should be cut down to make room for young ones. Duha- 
mel and other authorities have fixed the age at which cork trees should 
be feUed at 150 years. This rule should not be applied in the province 
of Gerona, however, as the trees there are often valuable and yield a 
good product for forty or fifty years after reaching the age stated. 

GATHERINO THE CORK CROP. 

The operation of taking off the cork, although it inflicts a real disease 
upon the tree, facilitates, nevertheless, the development of the trunk 
and the production of the coats of cork. The cork should be taken off 
when the sap is running. Mr. Lambert is in favor of having this work 
performed in the spring, because at that time^ iu addition to the fact 
that the cork is removed with greater ease than m the depth of summer, 
the new formation of the cork which is not yet matured, and which is use- 
less for manufacturing purposes, is not removed. The inner bark also 
is not so liable to dry up and separate from the tree. Some cork grow- 
ers, however, prefer to take off the cork duriug the months of July and 
August, when the sap is descending. Along the coast in the province 
Of Gerona, this work is generally done about the last of June to the first 
of July, the operation being begun when the cork readily separates from 
the tree. . . ^ 

The greatest risk in takiug off the cork in the sprmg is, perhaps, m 
the danger of tearing away part of the inner bark, in addition to the 
further danger iacurred from late frosts which might kill the tree. It 
should be so arranged, therefore, if possible, that the newly stripped 
cork trees, which are then covered with an abundant exudation of sap, 
should not be exposed to sudden changes of temperature, particularly 
to the cold wiuds which follow the autumn rains. ^ 

The treea should be stripped for the first time when the outer cover- 
ing can be taken off without injuring them. In the province of Gerona 
Ms is done when the tr^es are from 2 to 4 iuches in diameter. This 
rtde is not strictly adhered to, however, and it is not rare to see even 
smaller trees denuded of their covering. The first and sometimes the 
second coats of cork are of no value to make stoppers. 

After the trees arrive at maturity, that is to say, when they begin to 
yi^ld cork of mercantile value, it is of great importance to determme 
the proper period that should be aUowed to elapse between the har- 
vests. In the province of Gerona the majority of the growers strip 
th^ir trees every ten years, while some do so every twelve years. Cases 
ari mentioned where the cork was permitted to grow for eighteen years, 
and then gave a handsome return to the grower. As cork sufaciently 
thii^k to make champagne-stoppers is worth more than any other, grow- 
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ers endeavor to produce this quality sometimes by putting off the time 
of gathering for one or two years. 

The tiiae necessary for the production of good cork varies according 
to the conditions of the soil and climate, and experience is the best 
guide in determining when it should be gathered. When mature and 
lit for rcjmovalj the body of the cork is of a rose- white, which color 
rapidly disappears upon exposure to the air. 

To remove the cork from the tree, an ax, the helve of which is 
wedge-shaped at the end, is used. Two circular cuts are made, one at 
the foot of the trunk and one at the proper height above. A longitu- 
dinal cut is then made, and after its edges are gently beaten with the ax, 
the end of the helve is introduced and the whole piece is easily taken 
off. Sometimes several circular incisions are made, and the cork is 
taken off' in sections. After the cork is removed, two longitudinal in- 
cisions, which penetrate to the inner bark, are made in the trunk along 
its whole length. This is done to prevent the new formation of cork 
from cracking on its outer surface. Some persons make as many as four 
of these incisions in the trunks of the trees. They should not, how- 
ever, be made on the north side. The inner part of the cork consists ot 
a yellow substance which is useless in the manufacture of stoppers. It 
is composed of dried sap, or at least of a corky substance in process ot 
formation, and is distributed equally over the surface of the trunk. 
This substance dries quickly, and serves as a protection to the mother, 
or inner, bark. This corky substance is precisely that which is taken 
off and lost when the cork is removed later in the season, when the sap 
is descending. 

If all the cork is taken from the tree at once, the new cork is produced 
more slowly ^ but it is of a better quaUty than when the tree is only par- 
tially stripped. As it has been considered dangerous to a certain extent 
to deprive the trees of their whole covering at once, it has been proposed 
that the operation should be performed at different times; the first year 
taking oft* the cork up to a height of abput 12 inches, the fourth or fifth 
year up to the branches, and the seventh or eighth year from the branches 
themselves. By this method the trees may not suffer so much from at- 
mospheric infiuences. On the other hand, however, it has the inconven- 
ience of always leaving a portion of the delicate surface of the trunk ex- 
posed to the vicissitudes of the weather. In the plantation of Monte 
Mayor ^ in the province of Castellon de la Plana, it is, or at least was, the 
custom to take the cork from half the trunk the first year; two -years 
later it is taken off' as far up as the branches ; and two years after from 
the branches themselves. 

It is not expedient^ to remove the first cork all at once, but at intervals 
of two or three years. In this way the trunk acquires a greater diame- 
ter, and the tree is not so liable to be injured by the cold. 

The trunk should be stripped to the ground, because if a belt of cork 
should be left it would serve as a cover for ants, which would fiU it with 
holes, or for other insects, which would cause the same, or greater damage. 

If the trunk is stripped every eight or nine years the thick branches 
should be strix)iied every ten or twelve years, and the lesser ones eveory 
sixteen or twenty. 

Great c«^re should be taken not to wound or strip off any part of lie 
mother or inner bark, because no cork is produced ui^on the place so in- 
jured until it is completely liea led over. According to some authorities, 
the wound once closed, cork of a better quality than before is produced. 
If the injury is repeated it heals Avith great difficulty, and the tre^ is 
often seriously damaged. £ 
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In the province of Gerona it is very generally the practice to take the 
cork from the tmnk only, as it is thought by this means ttiat a better 
quality of cork is obtained the next time. 

When the cork is all removed from the trees it is taken from the tempo- 
rary places of deposit and piled up to dry slowly, and in two months loses 
one-fifth of its weight. Here it is inspected by the manufacturers, who 
buy it on the ground. 

If cork trees are not stripped, the cork splits and becomes full of holes, 
and is worthless for making stoppers. In about fifty or sixty years the 
surface, exposed to atmospheric influences, begins to decompose slowly, 
and the cork falls off in smaU i^ieces, in the same way as the bark of 
other trees. It never falls off in large slabs, nor does it naturally come 
off* while the tree is alive, as some persons have supposed^ presenting 
the cork tree as an exceptional instance of physiological action, brought 
on by natural agencies on the bark of this species only. 

When it is intended to improve a cork plantation which has never 
been stripped, the stripping should be done at once in order to obtain, 
eight or ten years later, an article that can be used in making stoppers. 
The first stripping is useless for this purpose. 

A year after the first stripping the land should be cleared. In some 
places this is done by means of fire. General fire-hnes are opened and 
the undergroTV th within a radius of 4 to 20 feet, according to the size of 
the tree, is cut down. This being dtoe, fire is applied on the windward 
side of the undergrowth. The operation should be performed in Feb- 
ruary or March after light rains, but never in hot, dry weather. The 
burning should be repeated for two or three years after each stripping. 

CuttiDg doTs^n the undergrowth has the disadvantage of leaving the 
roots in the ground, which put out shoots afterwards with greater vigor 
than ever. The best plan, therefore, if it were not so costly, would be tjp 
pull up the shrups by the roots. 

It is claimed that by removing the stumx)s of the old cork trees great 
benefit is done^ to the land. It is doubtful whether this theory is correct, 
as the roots as they decompose may yield a good manure. In loose soils 
and on steep inclines stumps are never dug up, because deep washes are 
hablo 10 be formed. 

The men employed in stripping the cork from the trees are paid from 
60 to 70 cents (12 to 14 reals) per day. 

VALUE OF THE CHOP. 

In Extremadura cork is worth fi:om $1.40 to $2 (7 to 10 pesetas) per 
100 pounds. In Catalonia a higher price is paid. It is sold there in 
slabs at so much per dozen. These slabs are about 8 pahns* square, 
and bring from $2.40 to $4 (12 to 20 pesetas) per dozen. 

To-day corlv is worth eleven times more than it was in 1790. 

VALUE AND YIELD OF CORK PLANTATIONS. 

In 1843 in the department of Yar, France, cork plantations were esti- 
mated to be worth 500 francs per hectare (2.471 acres). The net return 
per hectare each ten years was GOO francs, or 12 per cent, per annum. 
At the same date oak' forests only yielded 3 per cent, per annum. 

To-day the value of cork plantations varies considerably, according to 

^Dominguez in Ms dictionary gives two definitions of "palmo," the word used by 
the author. They correspond with the English words " span " and hand." The lat- 
ter is prohably meant. 
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locality, the age of the trees, density of growth, and the quality of th^ 
cork produced. But as the demand for stoppers increases every day th^ 
cork plantations acquire an additional value. Large sums are invested 
in this kind of property, and several Catalonian stock companies have 
rented large plantations in Extremadufa, Andalusia, and other places, 
and are making handsome profits out of them. In a plantation in 
Extremadura the first stripping was let for $200 ; the second brought 
$5,000 5 and the third $10,000. 

MINOR PRODUCTS. 

The mother bark of the cork tree contains a large amount of tannin, 
as much as the best oak bark. It is extensively used by the tanners or 
Cadiz. Cork trees grown for tan-bark are usually stripped every thirty 
years, at which age they are entirely denuded of their inner bark dnd 
cork. This kills the trees, and they are then cut down to the roots, from 
which spring new shoots, which in their turn are subjected to the same 
process. The roots soon lose the power of sending up vigorous shoots 
and get worse and worse, until at eighty years very few stumps show 
any signs of Life. Few cork plantations are cultivated for tan-bark, as 
they give a better return when preserved for their yield of cork. 

The wood of the cork tree is of a reddish brown. Its density, when dry , 
varies according to different authorities, from 0.787 to 1.560. Exposed 
to changes from wet to dry, it soon warps. It is very tough, and for 
that reason may be used in carriage and wagon making, and for similar 
purposes. As the wood is heavy and warps easily, and the trunks are 
very short, it is hardly ever used in domestic architecture. In naval 
construction curved pieces, which are continually under water and 
fastened with copper bolts, are very durable. Iron bolts cannot be useo 
on account of the tannin contained in the wood. It also makes good 
piles. It burns well, but as fuel it is not so good as other species ol 
oak. The charcoal is very good, the wood yielding about 18 per cent, of 
that article. 



CULTIVATION OF THE NETTLE IN GERMANY. 

This department is indebted to the courtesy of the Secretary of State 
for the subjoined correspondence and translations relative to the culti- 
vation of the nettle in Germany : 

United States Consulate, 

Barmen^ Germany ^ October 10, 1878. t 

Hon. AssiST.iNT Secretary of State, 

Washington, D. C: 

Sir : An article in the Illustrate Zeitung of September 28, and a pamphlet by Frau 
von Koeszler Lad6 on the subject of nettle-culture, have attracted some attention in 
this country, and thinking the subject might be of interest in our country, I have the 
honor to send you herewith a translation of the article in the lUustrate Zeitung, the 
pamphlet of Frau von Eoeszler Lad^, and an abridged translation of the same. 

In agricultural circles the matter has excited a great deal of interest, amd the cult 
ure of nettles has begun in the neighborhood of Leipzig. 

It struck me on reading the article and pamphlet that the culture of a plant 
so highly endowed by nature would be peculiarly adapted to the soil of some of our 
rocky and less favored regions, such as abound in the New England States, and 
in that hope I bring the subject before you. 



I 

CULTIVATION OF THE NETTLE IN GERMANY. 561 

It is possible that the culture of the nettle has already been tried in the United 
Biates, in which case, whether the experiment has been successful or not, a perusal of 
I*rau von Roeszler's pamphlet is certain to encourage or incite to new attempts. 

The pamphlet gives the result of the author's experience, and her success has been 
far beyond her expectations, and one is compelled to say with her that it is incom- 
prehensible that a plant possessing such a great variety of merits should, for ages, have 
Doen regarded merely as a noxious and troublesome weed. 
I am, sir, your obedient servant, 

EDGAR STANTON, 
United States Consul, 



[From Illustrate Zeitung, September 28, 1878.] 
THE I^ETTLE AND ITS FUTUEE. 

The consideration of the question whether the nettle, heretofore re- 
garded as a noxious weed, shall be included in the list of useful com- 
mercial plants, has recently engrossed the attention of German agricult- 
ural circles in the liveliest manner. No new discovery is here referred 
to, but a new trial solely of the practicability of utilizing a fibrous plant 
whose excellent qualities have lain in seclusion long enough. 

The nettle was known as a fibrous plant more than a thousand years 
ago. It is still esteemed as cattle-fodder and is employed remedially 
for many ailments of both man and beast. 

In spite of this diversity of uses the nettle has always been treated as 
one of the most troublesome of weeds. In the last century the intro- 
duction of cotton caused it to be forgotten and entirely ignored by the 
industry it has every right to serve. 

Only when the German agriculturist was forced to seek some new 
plant to cultivate was the weed by tiie wayside, the despised nettle, 
remembered and brought to light once more that its many excellent 
quahties might be made use of. 

Inspector Bouch6, Dr. Grothe, Professor Eeuleur, and others have 
called attention to the nettle. Dr. Holzach, of Entritzsch, deserves also 
great credit for his defense of the nettle in agricultural circles, which 
has caused the iiettle-culture to be taken up in the Leipzig district, but 
to Frau von Eoeszler Lad6 belongs the unqualified merit of having 
restored the falsely judged plant to the estimation of the public. 

The success in experimental nettle-culture, which has exceeded all 
expectations, causes every one to feel more or less interested in the 
matter, and there are already many sanguine natures who believe that 
nettle-culture will render the import of cotton superfluous. 

If the nettle were able to reduce the import of foreign fibrous plants 
it would be the attainment of decided progress in a direction we are all 
energetically working to reach. 

The statistics of hemp culture, for which the nettle is a perfect sub- 
stitute, exhibit how much greater is the import into than the export 
from Germany, the excess value being in — 



Marks. 

1873 10, 833, 000 

1874 13,731,000 

1875 13, 860, 000 

1876 , 8, 050, 000 



In four years 46, 474, 000 



36 AGR 
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Tlie value of flax imported is in still greater excess, viz: 



Marks. 

1873 . 23,040,000 

1874 22, 072, 000 

1875 IC, 515, 000 

1876 9,400,000 



In four years 71, 027, 000 



Of the 200 species known to botanists but one, tlie Urtica dioica, 
belongs to tlie German flora. This plant, which in a wild state grows 
to a height of two meters, is divided into two varieties, the red and 
green stemmed, the latter being supposed to yield the finest fibers. It 
thrives in every soil, but the better the soil the m.ore luxuriant the 
growth. 

The yield for ten or fifteen years is almost invariably the same. Shade 
is preferred to sunshine, and, excepting the first year or two, but little 
or no care is necessary. It is harvested in August. The leaves are 
stripped off and serve as fodder^ while the stems are treated in the same 
manner as flax. 

While but little susceptible to the influences of the weather, the nettle 
has a number of vegetable and insect enemies which hinder its devel- 
opment. IS'o less than uine species ' of beetles and forty softs of cater- 
pillars are known to take up their destructive abode in the nettle, which 
suffers also from the vegetable parasite Guscuta europcea. 

The cultivation of the nettle as yet has been too limited to permit of 
definite estimates of the yield, but it is certain, from experiments actually 
made, that it is a grateful plant, and likely to exceed grain in the abun- 
dance of the yield. Before large tracts are, however, given over to nettle 
culture, it would be advisable to make more extensive experiments in 
sterile districts, wood openiags, escarpments and railway dams, &c. 
The latter are especially adapted for the culture, since the nettle requires 
little or no care, and yields a more abundant and better fodder than 
any otheT Avhicli would grow on the steppes. 



EXPEEIMENTS OF FEAU VOIS" EOESZLER LADE. 

Frau von Lad6, in a small pamphlet just published, entitled "Die 

Nessel eine Gespirmstpflanze,'^ writes of the nettle as follows: 

"Kettles {urtica) J of which there are sixty-nine species, are found in 
Europe, Asia, and America. The best and finest species are the Indian 
and Chinese nettles, the Urtica Nivea, This species, however, like the 
tea-rose, only thrives in this (German) climate when planted in warm 
districts and is well protected from the cold. Its fibers are wonderfidly 
white and glossy, and the plant is highly esteemed in China. Its fibers 
are known in England under the name of China grass. 

"Besides this species there are the Urtica canaMita. v. iij;tive of Siberia, 
and the U. Laportea canadensis^ a Canadian plant, which are hardj^ species 
with fine fibers and well adapted to this cUmate. 

" The German nettle ( Urtica dioica) is known in Europe, Asia, and 
America as one of the most frequent and difficult of weeds to extermi- 
nate. In Europe there are two sorts, the red and green stemmed, the 
latter yielding the best fibers. Both are good sized plants, reaching, 
according to the soil, to a height of six or seven feet. 
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^^The nettle thrives in every soil, being found on the heath, sand, and 
moors, in the hedges and ditches, on dung hills, garbage, &c. In plant- 
ing nettles, tlierefore, no great care is necessary in the choice of the soil, 
but a good digging or plowing, with plenty of manure, are great devel- 
opers. Aftei' such treatment the land should be left until spring and 
harrowed imiaediately before planting. 

"The roots of the nettle form in the course of time a flat, felt-like 
covering, whence rocky and unfertile districts, if covered with a couple 
of inches of soil, may be advantageously tuined into nettle plantations, 
the network of roots effectively protecting the soil from the washing of 
rain and storms. Though the nettles grown on such soil do not yield 
the finest fibers, they foinish good cattle-fodder if planted with Urtica 
dioica. Kriirichz obtamed 18 wagon-loads from an acre so planted. 

" Since flie plants stand from 10 to 15 years, the laud ought to be 
well dug or plowed and manured before planting. It is not known 
which is the best fertiliser, but in the absence of animal manure alder 
leaves spread three or four inches deep after the nettle has been har- 
vested is ver^' good ; and instead of alder leaves the foliage of pines, 
junipers, &c., or straw may be used, but when using these dressings, 
animal or alder manure must be spread on the third year. 

" From annuals the nettle has nothing to fear, and its greatest enemy 
is t3ie Cuscuta> europceaj a parasitical plant, which grows so rapidly as to 
smother the nettle in 24 hours. The simplest method of destroying this 
parasite is by spreading salt, which is at the same time beneficial to the 
nettle. 

"The best time for planting the roots is in the spring after plowing 
and manuring as above mentioned, by slips or shoots, so that they may 
have struck root before winter. To raise from seed is unprofitable, 
since they are only fit for transplanting in the second year. 

" In planting, the roots are set out m bunches of three in rows 35 
centimeters ajoart, the interval* between the plants being about 30 cen- 
timeters. Bouch6 put the roots from 1 to 3 meters apart^ and recom- 
mends plantiLig other plants, such as wUlows, hazel, &c., m the broad 
intervals whi(3h, while shading the nettles, are useful in other ways. 
The rows should run from north to south to shelter the plants as much 
as possible from the heat of the sun. The willows best adapted for this 
purpose are the salix, caspica, daphnoides, and calodendrons. It is, 
however^ unnecessary to set out shade plants unless the nettles are 
planted m a very sunny exposure. It is possible that the planting of 
nettles in fruit trees would be killing " two birds with one stone," inas- 
much as the fiinit trees would furnish the Settles shade, while the latter 
would protect the fruit from unlawful plunderers. 

"As to the best time for cutting the nettle opinion varies. In the 
previous century the nettle was cut just after flowering and when the 
stem had just begun to wither. Bouch6 recommends cutting before the 
seeds ripen, because the fibers are then supple and tenderer; and, follow- 
ing this advic<3 the crop should be cut in the first half of August. 

The nettle should be cut with a sickle in the early morning while the 
dew is stiU on it, for the prickles are then moist and pliable and do not 
sting. The plants should be cut, not pulled^ close to the roots, and the 
stems should lie forty-eight hours after cutting. The dried nettles, hav- 
ing lost their stinging power, are stripped of their leaves, which may be 
gathered for fodder or left as manure. The nettle bundles must not be 
piled on each other, as they are liable to heat after twenty-four hours, 
and so injure the fiber. 

"4.S fodder, the nettle, during the first two or three years, may 1)0 
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harvested two or three times, later foiir or five times, or as often as the 
plants are 1 or 2 feet high and remain tender. 

The nettle may be mixed with the cattle fodder or infused and served 
warm the next day, in which shape cattle are generally fond of it. This 
infusion has a brown color, and, for animals, a pleasant odor. Cows 
and goats yield more milk, the milk more and better colored butter 
even in mnter; swine fatten quicker and better when fed with this 
fodder. A handful of nettle seeds mixed daily with their oats makes 
horses plump and gives them glossy coats. The harvested nettle should 
be treated like flax. Kriirichz says : 

When nettles are gathered they should be spread out on the meadows a couple of 
days to dry, that the leaves may be easily stripped from their stems, then bound in 
bunches; like hemp, they should, according to the weather, be left from six to seven 
days in a clear pond or rain water to rust. After this so-caUed rusting they must be 
weU dried and stored in a dry place for hackling. Being liable to heat after twenty- 
four hours, the nettle must be very carefuUy dried. The future treatment is the same 
as for hemp. " 

Frau von Eoeszler Lad6 has pursued a little different course, and left 
the nettle stem about fourteen days to dry, then rusted and hackled like 
hemp, and has found this treatment satisfactory. It may, however, be 
better to let the nettle stems lie in flowing water some days, since the 
straw-like parts are then more easily separated from the fiber. 

Jn hackling the utmost care must be taken, for the nettle fibers are 
exceedingly tender, and must not be beaten too much. 

The treatment is generally like that of hemp, and it is singular that 
in rusting both the nettie and the flax have the same appearance and 
odor. 

While hemp is first boiled as yam, I have boiled the nettle before 
hackling, and found that the fibers were cleaner and more tender, and 
consequently more easy to spin. 

According to Gothe, nettle fibers are prepared as follows in England : 
The fibers are first laid in a lye of hot ^ater, with soap and some oil, 
when, after they are passed through a wringing-machine, they are boiled 
seven or eight hours in clean water. The washing process may be fre- 
quently repeated, the result being a complete cleansing of the fiber, a 
delicate se^paration of the same, the removal of all knots and vegetable 
gums, and consequently an increased softness of the fiber. 

The hackling was done with a common hand-hackle, and on the 
invention of a hackling-machine suitable for nettles the results are cer- 
tain to be more satisfactory. Whether it is better to raise nettles than 
hemp is a question at present difficult to answer. Hemp requires more 
care both in planting and harvesting than the nettle. Hemp needs a 
very good soil 5 while nettles flourish where no other plants will grow. 
Heavy storms are very injurious to a hemp field, while nettles have 
nothing to fear from hail, storm, or rain. 

Kettles thrive in the poorest soil and under all circumstances, while 
the hemp crop is by no means a good one every year. 

Once planted nettles stand from ten to fifteen years, and, beyond har- 
vesting, require httle or no care, while hemp must be resown each year. 

The yarn of the nettle is at least just as good as that of hemp, and! I 
think now capable of improvement. Kettle yarn which I have spun is 
stronger, softer, and more glossy than that of hemp, although prepared 
with a comimon hackle, and I am convinced that after some generations 
of culture, and with proper mechanical treatment, the nettle will yield 
a much finer and more beautiful fiber than hemp. 

As far as^the yield is concerned, I have gained 3 pounds of yam from 
one rod planted in nettles, and from the 3 pounds of yarn 4 ells of cl(^h; 
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an acre consequently would yield on the average 300 pounds of yam, or 
400 ells of cloth, which is certainly a good result. 

As every plant when cultivated yields more than when in a wild state, 
so can a greater yield be in the course of time expected from nettles. 

Until better machinery is invented for hackling, the nettle yam is 
more adapted to articles of home consumption, such as bed and table 
linen, sacks, ropes, sails, &c. The nettle is easily bleached and dyes 
well, so that it possesses all the qualities which can be desired. 

^J^ature has endowed the nettle thus that it might play an important 
role in our domestic economy, and it is certain to stand with honor every 
trial to which it can be put. 



TOBACCO. 

Tobacco, paying to the general government, as it has done, a revenue 
of more than 426 millions of dollars in sixteen years, justly occupies a 
prominent place among the agricultural productions of the country, 

IN^aturally, we might expect to find the condition of those engaged ia 
its cultivation both hopeful and prosperous. As a matter of fact, there 
is no other crop more languishing, or one from which the producer has, 
for the past two or three years, and for even a longer period, derived 
little profit. 

Our tables show that the annual revenue to the government from 
manufactured tobacco of all kinds has for several years been greater 
than the receipts of the planters from the respective crops of those 
years; the excess in the case of the crop of 1877 reaching the large sum 
of about twelve and a half millions of dollars. 

In view of a contrast so marked, we are at once and irresistibly led 
to inquire inibo its causes, and to consider whether a remedy may not 
be found. To the tobacco grower himself who looks to this crop (as in 
many sections of the countryr he is forced to do)^ as his chief if not only 
"money crop,'' the solution of this problem is one of overshadowing 
importance. 

The history of the plant 5 its histology; the derivation of its name; 
whether Mcot, Sir Walter Ealeigh or some other person, was the first 
to bring it to tlie attention of the civilized world ; what are its elementary 
constituents; what its chemical and medicinal properties; these and 
all kindred questions pale into insignificance beside the one pertinent, 
practical inquiry, "How may the production of tobacco be made remu- 
nerative to the producer in this country T' 

Turning aside, then, from the early history of this plant, now become 
but little more a luxury than a necessity of life; leaving it to others to 
trace its gradual but steady progress from a limited use, in a crade con- 
dition, by savage tribes, to its present universal adoption in the various 
attractive forms in which it is to-day offered in every land and clime, it 
will be our endeavor in the present article, to show the causes which, 
in our belief, have led to existing low prices, and to point out the way 
by which to escape the like damaging result in the fdture. 

I. — THE CAUSES OF THE PRESENT DEPRESSION OF PRICES. 

Much of this is to be ascribed, without doubt, to that general stagnation 
in all kinds of business which has made the five years just passed memo- 
rable for aU time in the annals of trade. It was not to be expected that 
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in the general shrinkage of all values, in the widespread financial dis- 
tress which for five weary years has covered, as with a pall^ the entire 
country, amid " the wreck of matter and the crush of" — fortunes, tobacco 
alone should prove an exception to an inflexible rule. Something, too, 
of the low price is, unquestionably, due to the agitation of the greatly 
vexed tax question — to its agitation rather than to the tax itself,- and in 
proof of this last assertion we would point to the fact that in 1807, when 
the tax amounted to about 33 cents per pound against 24 cents in 1878, 
the average price of tobacco, on the farm, was somewhat more than 13 
centsper pound against the presentrate, alittiomore than 5J cents. Fow, 
at the former date, there was no agitation and no thought of agitation 
relative to the tax. The higher tax was quietly acquiesced in 5 the gov- 
ernment hod no unusual trouble in collecting it; and the planter him- 
self was contented and prosperous in the handsome price he received. 

We must, then, look behind this question of tax if we would find the 
true cause of existing trouble. And, so looking, what is the most strik- 
ing fact observed ; what the most obvious conclusion to which we must 
come ? The fact that in 1869 the crop of the United States amounted 
to but about 324,000,000 pounds against, in round numbers, 412,000,000 
in 1870; 410,000,000 in 1871; 505,000,000 in 1872; 502,000,000 in 
1873; 358,000,000 in 1874; 520,000,000 in 1875 ; 482,000,000 in 1876 ; and 
581,500,000 in 1877*— the conclusion that year by year, with slight varia- 
tion, the planters have gone on increasing the crop until they have glutted 
the markets of the world. 

Being, to many, as we have obsers^ed, the only *^ money" crop, there 
was a strong temptation to the gradual overproduction, which culmi- 
nated in the enormous crop of 1877, and has carried the price down, year 
by year, until it has fallen to-day below the probable cost of production. 

We say., then, and are confident in the assertion, that overpro- 
duction (which means in this case, as we shall presently show, the pro- 
duction of poor tobacco) is the controlling cause of the unhappy condi- 
tion in which the tobacco-planters of the United States now find them- 
selves. 

Bad under any combination of circumstances, overproduction is made 
incomparably worse when the article produced is of inferior quality. In- 
feriority, it is universally admitted, has marked the character of our to- 
baccos for several years. A good article of any description of tobacco 

*It will lb<3 seen that the product ol" the country here given for the years 1869 
and 1877 inclusive, differs materially from that hitherto published in the reports of 
this department. 

These discrepancies, arising, no donht, from inaccurate data in making i)revioua es- 
timates, are much to be regretted ; but the department would be doing the nation and 
itself injusti(}e to perpetuate error in order that its reports should be consistent with 
each other rather than with the facts. 

Of the material correctness of the above statement, made up chiefly from data far- 
nished iu the reports of the Bureau of Internal Revenue and of the Bureau of Statis- 
tics of the Treasury Department, we are fully satisfied. It is evident that the amount 
of leaf tobacco exported and the amount of leaf represented in manufactured tobacco 
of all kinds annually, when added together, will represent the annual crop produced, 
less the percisntage consumed on the farm and otherwise evading the tax ; and that, 
whilst this sum, from the lapping over" of a part of one year's crop into another, may / 
not show thfi exact product of any given year, yet, in a series of years, the result mil 
be almost mathematically correct. 

In special report l^o. 10 of the current series we stated 'Hhe total amount exported 
and manufactured" as being ^'a little more than 463,000^000 pounds." As to the ^scaZ 
year, this was correct. But further examination has satisfied us that we shall ap- 
proximate nearer to tho crop of 1877 by taking as a basis of calculation the amount ex- 
ported and manufactured for the calendar year ending December 31, 1878. We have 
accordingly adopted this method, both for 1878 and for the preceding eight years, wil^i 
the resB^ ahoim. 

i 
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has, ill truth, not shared in the general depression of prices. It is the 
heavy weight of the enormous bulk of " nondescript," i. e., worthless^ to- 
bacco that has toppled the whole fabric. 

The production of good tobacco, of whatever kind, has never been 
too large. It is the production of poor tobacco — of what in reality is 
but a base imitation — that has caused the mischief. Like every other 
farm product of poor quality, whether poor cotton, poor rice, poor wheat, 
or poor com, poor tobacco has a long and weary way to travel in finding 
a purchaser. Lacking purchasers, it is self-evident that all sorts of 
stocks, tobacco being no exception, soon gain immense and unwieldy 
proportions. In Liverpool, London, Bremen, New Orleans, Baltimore, 
and New York, alone, the stock had accumulated, November 1, 1878, to 
159,761 hogsheads against 89,606 hogsheads the same day of 1875. 

If we seek further for the cause of this large increase of stocks we shaU 
find it readily and unmistakably m the inferiority of a great part of the 
tobacco now on hand. It is an open secret that much of the tobacco 
now held in foreign markets is '^funked''— vile stuff, fit for manure only. 
And yet, month after month, and year after year, this is heralded in 
trade reports, swelling stocks, and so hearing the tobacco markets of 
the world. And here we may remark, parenthetically, that in consid- 
ering means of relief to the well-nigh ruined planter attention might, 
very properly, be directed to the development of a plan for burning 
this worse than worthless surplusage, as in colonial times. 

But if this be the proximate cause of much of the depression of this 
industry, it is no less certain that the greater share of that depression 
is traceable to the very door of the planter himself. In his neglect-- 
whether from overcropping or otherwise— of the crop in the field, or his 
equally fatal neglect or ignorance in ^^handltug" it after being housed, 
may be found the " direful source of woes unnumbered,'^ not to him only, 
but to the trade and to the country. 

II. — THE WAY OP ESCAPE. 

So manifestly does this lie in the reduction of the area of the crop 
and in increast^l al ientibn thereto, from the plant-bed to market,^' that 
"the wayfaring man, though a fool, cannot err thereia.^' The planter 
who may chance to read these pages should not fail to note the words 
•'reduction of area'' as contradistinguished from reduction of crop. 
The terms are not convertible. Keduction of area does not mean reduc- 
tion of crop. On the contrary, it may mean, and should mean, an in- 
crease of crop, ; we do not advocate a reduction in the production 
of tohaccoj but a reduction, nay, the complete abandonment of the pro- 
duction of inferior tobacco, or what is only a pretense of tobacco. We 
are firm in the opinion, before expressed, that no crop of reaUy first- 
class tobacco is hkely ever to be too large. The appetite which loathea 
with increasing force that which is repulsive becomes often a passion- 
ate desire when fed on dainties. As the production of choice, high- 
grade tobaccos is increased, a correspondiugly increased taste and desire 
wiU be developed and cultivated, and corresponding wants be multi- 
plied and enhirged, pari passu^ to utihze and consume them. 

We need ha ve no fear, then, of the overproduction of good tobacco. It 
is the production at all of the low grades, or more properly no grades, 
that is to be ccuarded against. And here, in the inflexible adherence to 
this pohcy and to this practice is to be found the remedy, the only sure 
reinedy, for "the ills we bear." It were no argument against the value 
of this remedy to poiat to the fact that the crop of 1867, though poor 
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in quality, yet commanded an almost unprecedentedly high price. A 
commodity may be so scarce as to sell well despite its inferiority. Such 
was the case with tobacco at that time, the crop being but a little more 
than half the crop of 1877. But when the commodity is both poor and 
excessively abundant, as is tobacco now, there can be no reasonable hope 
of other than ruinously low values. 

The remedy found, it remains only to determine the proper manner in 
which to apply it.- The first step, without doubt, is, as the doctors say, 
to reduce the sweUing:,'' i. e., diminish the area. This done, the heavy 
applications of home-made manures indispensable (all new ideas to the 
contrary notwithstanding) to the production of the best tobaccos be- 
come more possible. More than ever in the reduced number of aU kinds 
of farm stock kept and able to be kept in many large tobacco-producing 
States do the planters of to-day find it difficult to coUect the requisite 
amount of stable and barn-yard manure. Less than ever are they able 
to purchase the commercial article. Ordinarily, therefore, whenever the 
planter begins to increase materially thei size of his tobacco lots, that 
moment does he commence to dilute, so to speak, his manure-heap and 
to employ a method of long division in its distribution that can, by no 
possibility, result in anything else than thin, trashy, undesirable, and 
hence unsalable tobacco. 

It is said by some that heavy manuring is injurious to certain kinds 
of cigar or seed-leaf tobacco, and perhaps to bright wrappers'' and 
the like. We question the accuracy of this statement, and are quite 
sure that, with respect to the great bulk of tobacco in the large produc- 
ing States, an area which it is possible to make rich, an area reeking as 
it were with fertility, is the only area on which a paying crop of tobacco 
can be made. Good seasons, thorough preparation, nice cultivation, 
careful " worming and suckering,'' and intelligent, painstaking curing 
and after-maniprdation go a long way, undoubtedly, toward the produc- 
tion of a good article ; but they are all of little avail if the crop has 
been planted on poor land' that has not been- aided by a fertilizer of 
some sort ; and even this would not be a complete remedy, for, to obtain 
the best results, land for tobacco should be fnable as well as fertile, and 
this condition of soil, it is weU known, can be attained only by gradual 
approach. It may be stated as an axiom that poor land, however abund- 
antly manured, wiU not make first-class tobacco the first year. 

The first step, then, toward recovery will have been taken by the planters 
of the coun try when they shall have circumscribed their crops within areas 
which have been brought to the highest state of fertility. That such has 
not hitherto been the prevailing condition of areas is evidenced by the 
small average yield per acre in nearly every large producing State. For 
the decade ending with 1878 that average was but about 700 pounds. 
This in itself is suflftcient proof that the quality of the tobacco was poor*. 
Twelve hundred pounds per acre would seem to be the minimum of profit- 
able production; but even this amount falls far short of what should be 
aimed at, and what can readily be grown under average conditions ot 
weather. Indeed it would be difficult to fix the limit to the possible pro-* 
duction of tobacco from one acre of ground in the highest state of fer- 
tility and with but ordinarily propitious seasons. Twenty-five hundred 
pounds are known to have been, produced — ^twenty-five hundred pounds, 
which, we are safe in asserting, could not have been bought then, and 
would not be sold to-day if on the market, for the insufficient sum of 5.6 
cents per pound, the average price at present. 

With our limited space we cannot now undertake to follow IMs crtqi 
" from the seed to the warehouse,^' by describing in detail the many imct 
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varied operations through which it has to pass, and particularly as these 
relate to different varieties of tobacco. 

The principal points to be attended to if the best results are to be 
attained may be stated in a few paragraphs — ^pa^agraphs which, while 
referring mainly to shipping, manufacturing, and smoking tobacco as 
constituting nine-tenths of the tobacco grown in the United States, em- 
body principles and prescribe modes of management nearly identical 
with those to be considered in the treatment of other tobaccos. 

I. Select good land for the crop ; plow and subsoil it in autumn to get 
the multiplied benefits of winter's freezes. This cannot be too strongly 
urged. 

n. Have early and vigorous plants and |)Ze7ifi/o/ f^m. It were better 
to have 100,000 too many than 10,000 too few. They are the comer-stone 
of the building. To make sure of them give personal attention to the 
selection and ]3reparation of the plant-bed and to the care of the young 
plants in the means necessary to hasten their growth, and to protect 
them, from the dreaded fly. 

III. CoUect manure in season and out of season, and from every avail- 
able source — ^Irom the fence-comers, the ditch-banks, the urinal, the 
ash-pile. DistTibute it with a liberal hand ; nothing short of princely 
liberality wiU answer. Plow it under (both the home-made and the 
commercial) in. February, that it may become thoroughly incorporated 
in the soU and be ready to answer to the first and every call of the grow- 
ing plant. Often (we believe generally) the greater part of manure ap- 
plied to tobacco — and this is trae of the " bought^ fertilizer as well as 
of that made on the farm — ^is lost to that crop from being applied too 
late. Don't wait to apply your dearly-purchased guano in the MU or 
tiiie driU from fear that, if applied sooner, it wiU vanish into thin air before 
the plant needs it. This is an exploded fallacy. Experience, our best 
teacher, has demonstrated beyond cavil that stable and commercial 
manure are most efficacious when used in conjunction. In no other way 
can they be so intimately iutermixed as by plowing them under — ^the 
one broadcasted on the other — at an early period of the preparation of 
the tobacco lot. This second plowing should not be so deep as the first ; 
an average of three to four inches is about thle right depth. ^ , 

lY. Early iu May (in the main tobacco belt to which this article chiefly 
refers, that is to say, between the thirty-fifth and fortieth parallels 
of north latitude), replow the land to about the depth of the Febraary 
plowing, and drag and cross-drag, and, if need be, drag it again, until 
the soil is brought to the finest possible tilth. Thus you augment many 
fold the probabilities of a " stand'' on the first planting, and lessen ma- 
terially the subsequent labor of cultivation. Plant on " lists " (narrow 
beds made by throwing four furrows together with the mold-board plow) 
rather than in hUls, i£ for no other reason than that having now, if 
never before, to pay wages in some shape to labor, whenever and wher- 
ever possible horse-power should be substituted for man-power — ^the 
plow for the hoe. 

Y. Plant as early as possible after a continuance of pleasant spring 
weather is assured. Seek to have a forward crop, as the benefits 
claimed for a late one from the fg-U dews do not compensate for the many 
advantages resulting from early maturity. Make it an inflexible rule to 
plant no tobacco after the 10th of July — we mean, of course, in the 
tobacco belt we have named. Where one good crop is made from 
later planting ninety-niue prove utter failures. Far better rub out 
a/nd start afresh the next year. Take pains ia transplanting, that little 
or no replanting may be necessary. The cut- worm being a prime cause 

V 
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of most; of the trouble in securing a stand, hunt it assiduously and par- 
ticularly in the early morning when it can most readily he found. 

VI. Keep the grass and weeds down, and the soil loose and meUow 
by frequent stirring, avoiding as much as possible cutting and tearing 
the roots of the plant in all stages of its growth, and more especially 
after topping. When at all practicable — and, with the great improve- 
ment in cultivators, sweeps, and other farm implements, it is oftener 
practicable than generally supposed — substitute for hand-work in culti- 
vation that of the horse. The difference in cost will tell in the balance- 
sheet at the close of the operation. 

YII. Attend closely to "worming," for on it hinges in no little degree 
the quality and quantity of tobacco you will have for sale. A worm- 
eaten crop brings no money. So important is this operation that it may 
properly claim more than a passing notice. JSot only is it the most 
tedious, the most unremitting, and the most expensive operation con- 
nected with the production of tobacco, but the necessity for it deter- 
mines more than all other causes the limit of the crop which in general 
it has been found possible for a single hand to manage. Therefore 
bring to your aid every possible adjunct in diminishing the number of 
worms. Use poison for killing the moth in the manner so frequently 
described in treatises on tobacco, to-wit, by injecting a solution of cobalt 
or other deadly drug into the flower of the Jamestown or "jimson'^ 
weed {Datura stramonium)^ if necessary planting seeds of the weed for 
the pitrpose. Employ at night the flames of lamps, of torches, or of 
huge bonfires^ in which the moth may find a quick and certain death. 

In worming, spare those worms found covered with a white film or 
neWike substance, this being the cocoon producing the ichnemnon-fly, 
an enemy to the worm likely to prove a valuable ally to the planter in 
his war of extermination. 

Tom your flock of turkeys into the tobacco-field, that they, too, may 
prey upon the pest, and themselves grow fat in so doing. 

If thes(j remedies should fail, sprinkle diluted spirits of turpentine 
over the plant through the rose of a watering-pot, a herculean task 
truly in a large crop, but mere child's play to the hand-picking process, 
for the one sprinkling suffices to keep off the worms for all time, whereas 
the hand-]>icking is a continual round of expensive labor from the ap- 
pearance of the first worm until the last plant has been carried to the 
barn. We have no idea that such sprinkhng will at aU affect the odor 
or flavor of the tobacco when cured. 

If, as stated by a writer in a Califomia paper, the weU-known " yeUow- 
jaeket" be useful in destroying tobacco-worms, by aU means win it as an 
ally. As proving its usefulness^ the writer asserts that one of his neigh- 
bors, a Mr, Culp, during fifteen years growing tobacco, has never expended 
a dollar fcfr labor to destroy the worm, trusting all to this httle work- 
man, who, he says, carefuUy searches the plants for the worms, and 
never allows one to escape its vigilance. 

We cannot speak from our own experience as to many of these sug- 
gested means for overcoming the horn-worm, but we have no hesitation 
in saying to the farmer, try any, try aU of them rather than have your 
crop eaten to shreds, and the labor of more than half the year brought 
to naught in a few days, it may be, by a single ''glut'' of worms. 

YIII. '' Prime high and top low." While open to objection in partic- 
ular cases, even with the character of tobacco chiefly under consideration, 
and altogether inadmissible, it may be, in tb e management of other vari- 
efties of tobacco, this is a safe rule, we think, to follow in general practice. 

We imoT "prLming'^ by all means j for when no priming is done the 
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lower leaves (made worthless by constant whipping on the ground) serve 
only as a harbor for* worms, which are the more diffiicnlt to find because 
of the increased burden of stooping. Moreover, if the bottom leaves be 
saved on the cut stalk, as most likely they wiU be, there is always the 
temptation to put them on the market ; and agaiQst a sacrilege like this 
we are firmly set, let others say and think what they may. 

Yet another advantage to be gained by the removal of these bottom 
leaves, which is what the planter terms "priming/' is the increased cir- 
culation of air and distribution of light thereby afforded, both essential 
factors, the mcsrest tyro knows, to the full development of plant life. 

"Topping^' (the pinching off with the finger-nail the bud at the top of 
the plant) is an operation requiring considerable skill and judgment. 
Let it be performed only by hands having these prerequisites. 

That as many plants as possible may ripen at the same time (a desid- 
eratum not to be undervalued in aiming, as all should, at a uniform 
crop) wait untiil a large number of plants begin to button before com- 
mencing to top. Going about through the crop, topping a jlant here 
and there because it may chance to have buttoned before its fellows, is 
a damaging process not to be tolerated. 

1^0 inflexible* rule can be given for the number of leaves that should 
be left on a plant. All depends upon the variety of tobacco, the strength 
of the soil, the promise of the particular plant, the probable seasons and 
time left for rij)emng, &c. 

One of the most successful growers of heavy dark tobacco we have 
ever known once stated to us his conviction, after years of observation 
and practiee, that one year with another, taking the seasons as they 
come, eight leaves would give a better result than any other number. 
Our own experience has tended to confirm this judgment. 

IX. See to it that the suckers are promptly removed. It is work 
quickly done, and with worming may constitute a single operation. 

X. We come now to consider the last operation in the field, "cutting'' 
the crop. In this, as in topping, a man of judgment, experience, and 
fidelity is needed. An inexperienced hand, one without judgment, and 
particularly one who is indifferent to the interests of his employer, will 
slash away, right and left, not knowing or not caring whether the tobacco 
he cuts be ripe or green, doing more damage in a few hours than his 
whole year's wages would compensate for, even could they be gamisheed. 

Therefore, be on hand to see for yourself, and do not delegate the duty 
to any less interested party, that a crop managed well, it may be, so far, 
from the initial plant-bed, shall not be spoiled in the closing work by 
an incompetent or unfaithful cutter. 

Be there, too, to see, in this supreme hour, that injury from sunburn 
is warded off by the timely removal, to the shade, of the plants that have 
been cut, or by a proper covering, where they lie, against the scorching 
rays of the sun. The neglect of this precaution has played havoc with 
many a crop when brought under the auctioneer's hammer. 

XI: We should have no space to describe the different methods of 
"curing" tobacco, as, for instance, "sun-curing," "air-curing^" "flue- 
curing," "' open-fire-curing," &c., even though the whole subject had not 
been gone over again and again in previous reports of this Depart- 
ment. We cam only say of this operation, as of all others connected with 
tlie production of tobacco, that much depends on its prox>er doing and 
that, as much as possible, it should have the personal superintendence 
of the owner. 

But the crop may have been brought along successfully even to the 
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completion of this operation and "lack one thing yet,'' if it be not now 
properly manipulated. 

Therefore, go yourself, brother planter, into your bams, see with your 
own eyes, and not through the medium of others ; handle with your ow^ 
hands, and Icnow of a surety that the tobacco hanging on the tier-poles i3 
in proper order for " strikmg^' and "bulking,'' and act accordingly. ; 

When, later on, it is being " stripped," " sorted," and tied into bundles^ 
or "hands," as they are often called, be there again, ^ro2?na persona^ to 
see that it is properly classed, both as to color and to length, the "lugs'^ 
going with lugs, the "short" with short, the "long" with long, &c. 
Instruct those sorting that when in doubt as to where a particular leaf 
should be put to put it at least one grade lower than they had thouglit 
of doing. Thus any error will be on the safe side. 

Prize in hogsheads to weigh what is usually called for in the market 
in which you sell, and, above all, "let the tobacco in each hogshead be 
as near alike as possible, uniform throughout, so that the ' sample,' jfrom 
whatever^ point it may be taken, can be relied on as representing the 
whole hogshead," and that there be left no shadow of suspicion that 
"nesting" has been attempted, or any dishonest practice even so much 
as winked at. 

We sum up the whole matter by repeating : 

1. That overproduction, the production at aU, of low grade tobacco 
is the chief cause of the present extremely low price of the entire com- 
modity. 

2. That the planters of the United States have the remedy in theit 
own hands 5 that remedy being the reduction of area, this reduction t6 
result, from the employment of the means here suggested, in increased 
crops ; and, paradoxical as it may seem, these increased crops to briiif 
greatly enhanced values. 

The whole world wants good tobacco, and wiU pay well for it. Scarcely 
a people on earth seeks poor tobacco or will buy it at any price. 

In a word, then, one acre must be made to yield what it has hitherto 
taken two or three acres to produce ; and this double or treble quantity 
must be made (as, indeed, under good management it could not fail to 
be) immeasurably superior in quality to that now grown on the greater 
number of acres. 

Either this or the abandonment of the crop altogether— one or tlij& 
other. 

Planters, " Choose ye, this day, whom ye will serve." 



LOCALITIES BEST SUITED FOR MATURING SEED. 

By Peter Henderson, Jersey City Jleights, JV. J, 

Seed-growing is now getting to be one of the industries of the United 
States, as it has long been that of Europe. Our great variety of latitude, 
soil, and climate is such that in many things we are now supplying 
Europe with that which a few years ago we imported 5 and I think 
it is safe to predict that in a majority of the seeds of the garden the 
balance of trade will ultimately be in our favor, as it is now with a ma- 
jority of the seeds of the farm. I say a majority, for as seed-growing; is 
a matter of latitude, there always will be some kinds that wiQ atl^ain 
perfection better in Europe than America, particularly such seeds^^i^ 
require a low temperature for perfect development. Hence, whenever a 
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filll variety of seeds is attempted to be grown in any one district either 
here or in Europe, some crops will be a complete failure and many par- 
tially so, for we might as well attempt to acclimatize" the white bear 
of Iceland to the jungles of Africa, or the Bengal tiger to the forests of 
Norway, as to perfectly develop the seeds of oats in our Southern 
States, or the seed of maize in Northern Europe. Still, we find these 
attempts are made and will be made by inexperienced cultivators of 
seeds, resulting not only in ultimate failure to the grower, but also 
seriously injuring those to whom such undeveloped seeds are sold. 

When seeds are grown in a latitude unsuited to their development, 
such seeds will invariably perpetuate weak progeny. A marked 
case in point is the oat, a grain reguiring a low temperature for perfect 
development 5 hence the superiority of the Scotch or Irish oats over 
those grown in the hot and dry summers of the United States. The 
average weight per bushel of Scotch oats may be given as 44 pounds, 
while the average of oats grown in the United States is about 32 
pounds per bushel; yet we find that if Scotch oats weighing 44 
pounds per bushel, when sown in the Middle States under favorable 
conditions, deteriorates to 40 pounds per bushel the first season from 
the imported seed; that product again sown they will still further dete- 
riorate to 35 or 36 pounds per bushel, which again being sown the third 
year falls down to the normal condition of the American oats, say 30 or 
32 pounds per bushel. These facts suggest the query whether it would 
not pay our farmers to import their seed oats in order to get this improved 
quality. In my opioion there is no other way to do it, for no matter 
how careful the selection of seeds is made, deterioration will take place 
when the crop is grown under circumstances uncongenial to it. A life- 
time spent in the practical study of horticulture, which is close akin to 
agriculture, has forced me to tiie conclusion that there is no such thing 
as acclimation of plants. The maize of the American continent resists 
all attempts to bring the crop to full maturity in the climate of Great 
Britain, while the oat {Avena sativa) gives comparatively abortive results 
when grown in our semi-tropical sununers. Hundreds of instances iu fami- 
lies of plants grown for their fruits, flowers, or seeds, could be given to show 
that whenever any attempt is made to change characteristics incident 
to their natural origin, no perceptible advance is ever made. We all know 
that attempts to acclimatize the fig, the olive, and the orange tree iu the 
open air in any locahty where the thermometer falls below zero, the 
complete destruction of the trees would be the result unless artificially 
protected. This result is marked and complete, and is universally known 
even t© such as have not made these matters a special study. But 
every cultivator of large experience knows that the same rule runs 
through aU grades of vegetation, and that the hardening or acclimatiz- 
iag of plants has not advanced, as far as the records go. We remember 
when the Chinese Wistaria was grown only iu our greenhouses ; now it is 
seen everywhere as a hardy vine ; but it was in ignorance of its hardy 
nature that it was ever protected, for it was equally ^^hardy the day of 
its first introduction as it is to-day. 

The garden and farm seeds iu general use iu the United States, I 
have said, are mainly grown here, though some are better grown iu other 
countries. I will briefly state the localities so far found to be best 
suited to the greatest development of the different kiads, and the sources 
from which seedsmen draw their supplies. I am iadebted for muchiofor- 
maMon on this subject to Mr. William Meggat, seed-grower of Hartford, 
Goiin., who has given this subject special study for the past twenty 
years. 
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Asparagus— Is grown in New Jersey, Long Island and other portions 
of Kew York, and probably other parts of the Northern and Middle 
States. 

Beets — Central New York, Pennsylvania, and Connecticut. Mangel 
and sugar beets are as yet mostly imported. 

Beam (Bush)— Mostly grown in New York State, though Michigan, 
Wisconsin, and Pennsylvania are beginning to grow considerable quan- 
tities. 

Beans (Pole) — Connecticut, New Jersey, Pennsylvania, Maryland, and 
Delawai:^, and States farther south. 

Cabbage — One of our most important crops, gives best development near 
the sea-coast. That grown on rich soils inland is never so satisfactory. 
Hence our market gardeners and farmers in the vicinity of New York, 
from experience dearly bought, prefer their cabbage seed for early crop 
to be always grown on the easterly side of Long Island on the Atlantic' 
coast to that from any other source. There is considerable grown in 
Pennsylvania, New Jersey, Connecticut, and Ehode Island, but such has 
never come to be held in any favor by our market gardeners in the 
vicinity of New York, who, perhaps, are as critical in such matters as 
anywhere in the world. But little cabbage seed is now imported, though 
it is sold much cheaper in Europe than here,* but the crop is too Im- 
portant to risk any consideration of price, for we find that what are 
grown as; the favorite varieties in Europe are not to be compared fbr our 
purpose with those we have ourselves originated here. 

Cauliflower seed — Is all imported from Europe. All attempts that 
we fiave made to grow the seed here have proved nearly abortive. It 
requires a cool and rather moist climate, and even under the best con- 
ditions seeds sparingly, few varieties being imported at less than #6 per 
pound, and some of the famous early kinds, such as " Snowball,^ costing 
nearly $100 per pound to impoit. 

Celery — Is another important crop that the seed is raised almost ex- 
clusively here — at least that in use among commercial gardeners, many 
of them growing a few pounds for their own use annually at five times 
the cost they could buy imported seed for; the danger being so great of 
getting a spurious sort that they prefer doing so rather than run the 
risk. Now, however, as the varieties best suited for our climate be- 
coipe known, it is largely grown by our regular seed-growers in New 
York, Peiinsylvania, Connecticut, and New Jersey. 

Cucumbers — ^Are now grown entirely here, except a few of the fancy 
sorts. Tlie best seed is grown on the maiden soil of the prairies, and 
though still grown to some extent in Pennsylvania, Connecticut, New 
Jersey, and New York, Illinois and Michigan will, in all probability, 
eventually be the section used to grow all species of the so-called vine^ 
family of ^^egetables. 

Carrot — Grown almost exclusively in the States of New York, Ehode 
Island, Massachusetts, and Connecticut. 

JEgg-plant — As yet mainly grown in Pennsylvania, New Jersey, New 
York, and Maryland, but being a plant of tropical origin the seeds no 
doubt would be better matured if grown further south. 

Endive — All imported from Germany and France. 

Leeh — Partly grown here in the Eastern and Middle States, though 
some is also imported. The American grown is found to have the greater 
vltahty. 

Lettuce — This, when grown in the Atlantic States, matures best in the 
vicinity of our large lakes, in New York, Michigan, Wisconsin, and Hli- 
uois. California, however^ is better fitted for seeding lettuce than aiiy 

i . 
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of the Atlantic States, and large quantities are already being grown 
there. Quantities are yet imported, but in this case, as in the case of 
cabbage and ^celery, market gardeners rarely risk imported lettuce until 
first proving the variety to be correct. 
Melon (iSTutmeg) — Same as cucumber. 

Melon ( Wa1;er) — Same as cucumber, though rather more of it is grown 
in States farther south. 

Okra — Is oJ' tropical origin, and the seed is best grown in the South- 
em States. 

Onio7i — Is one of the most important of all our vegetable crops grown 
from seed, and as it rapidly loses its vitality — being of little value the 
second year— it is now almost entirely grown here. The seed from which 
to grow onions of a marketable size is grown mainly in Connecticut, 
Massachusetts, Ehode Island, and Michigan 5 while that raised from 
• which to grow onion sets is mostly grown in Pennsylvania and New 
Jersey. Caliibrnia has begun to grow onion seed to some extent, but as 
the quality oi' the seed greatly determines the weight of crop, confi- 
dence is not-yet fully established in the seed grown there. 

Farsley—Is nearly all imported, as the plant is not quite hardy enough 
to stand our laorthern winters, while the hot summers of our Southern 
States is against its maturing there. 

Parsnips — Crrown mainly in Pennsylvania, New York, Connecticut, 
and Rhode Island. 

Pease — ^Amost important crop, is mainly grown in Canada and in New 
York State, on the immediate line of Lake Ontario. Large quantities 
are yet imported from Britain, but the great bulk used are grown as stated 
above. 

Pepper — Grown mainly in New Jersey, Pennsylvania, and New York, 
but may be grown almost anywhere. 

Badish — Nearly all imported, or should be, for when grown in this 
climate, like oats, it degenerates very fast. 

Salsify — Can be grown anywhere where lettuce is grown, but as there 
is no danger of mixing varieties it is cheaper to import it from France. 

Spinach — Nearly all imported from England, France, or Germany, as 
it cannot, be so profitably grown here, for the same reason that we can- 
not profitably ;grow parsley, mainly because our winters in the North are 
often such as to kill off the plants, while in the Southern section the 
summers are too hot for maturing the seed. 

Tobacco — Yirginia, Connecticut, and Kentucky, in the United States, 
and Cuba, and other tropical latitudes. It is sometimes believed to be 
a peculiarity of tobacco that location changes the character of the va- 
riety. This we are inclined to doubt, and believe that the varieties 
grown in Cuba, Connecticut, and V^irginia, are botanically distinct, and 
are such as have been selected as the kinds best suited to the sections in 
which they are grown. 

Tomato — New Jersey, Connecticut, Michigan, and Illinois grow most 
of the tomato seeds, hvt, they may be grown with nearly the same suc- 
cess in almost all the States of the Union. 

Turnip — Pennsylvania, Ehode Island, Connecticut, and Michigan 
grow these seeds. A little is grown in Virginia and Maryland, but that 
' is less popular than that grown farther north ; but little is now im- 
ported. 

FODDEK CROPS. 

Pearl Millet — Is how creating a wide-spread interest. As the plant is 
te»der I am inclmed to think the seeds wiU be grown exclusively in 
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Florida, Georgia, the Garolinas, and other Southern States, as a long sea- 
son and high temperature are necessary to folly mature the seed, though 
the plant as a fodder-plant does well in any section where mai^e will 
grow. Last season (1878) under the most favorable conditions we found 
that the seed did not ripen with us in New Jersey. 

Hungarian Millet — or Hungarian Grass, is entirely different from Pearl 
Millet, bearing no resemblance to it. The plant is hardy. Seeds are 
grown in Kew York, Kew Jersey , and in many of the Western States. 

Timothy Gra^s — Is grown largely in Illinois, Wisconsin and New York. 

Blite Grass — Kentucky, Ohio, and other Western States. 

Bed Top — New Jersey, Kentucky, Ohio, and Ehode Island. 

Orchard Grass — Kentucky, Ohio, and the Western States. 

Bed Clover — Michigan, New York, Ohio, &c. 

White Clover — Wisconsin, IJlinois, and Ohio, but the greater portion 
of it is yet imported from Germany and France. 
Lucerne or Alfalfa — California mainly. 

These localities are now the principal ones where seeds of commerce 
are grown, but every year, to some extent, these latitudes are changing, 
as we find that other latitudes are better suited for special kinds. For 
example, the long, dry seasons of California are found to mature many 
kinds or seeds far better than any section yet tried in ihe Atlantie 
States, particularly so in many of the more delicate kinds of flower seeds, 
that are yet nearly exclusively grown in Germany and France, and sold 
to us at rates of many times their weight in gold. Tens of thousands 
of acres are devoted to the culture of flower seeds in Southern Europe, 
which coidd probably be far better done in California, but the industry 
must be one of slow growth, for seeds are different from nearly all other 
mercantile commodities, inasmuch as no examination can certainly tell 
whether or not seed will germinate, or, if it does germinate, can it be 
known wJiether it is the variety specified until it matures hence seed- 
merchants dare not purchase from the growers until not only their hon- 
esty but, what is of equal importance, their Jcn^wledge of the business in 
which they are engaged is assured. 



BORAX AS A PRESERVATIVE OF BUTTER. 

[This Department is indebted to the courtesy of the Secretary of State for the fol- 
lowing letter from J. Schuyler Crosby, consul at Florence, Italy, on a subject which 
seems to be attracting some attention both in Italy and France. ] 

United States Consulate, 

Florence, Italy, May 10, 1879. 

Hon. William Hunter, 

Second Assistant Secretary of State, Washington, I). C, : 

Sm : A number of experiments have been made at the agricultural 
station at Florence, under the immediate supervision of Prof. Emilio 
Bechi, in substituting borax for salt in the preservation of butter. 

As the success of these experiments has been complete, and the ad- 
vantages of this plan for the preservation of butter is most clearly shown, * 
I deem it important to make the following report to the Department of 
State for tbe benefit of our agriculturists at home. 

I am indebted to Professor Bechi for his courteous, prompt, and ftdl 
reply to my inquiries on the subject. 

The opinion, has been entertained by the farmers and exporters of but- 
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ter of Tuscany and Lombardy that the bad flavor often acquired by but- 
ter shipped to foreign countries AYas derived from the salt used in its pres- 
ervation. Some imx)urities exist in salt, and especially chlorides of 
lime and magnesia, and they may give a bad flavor to the butter. 

But the analysis made of the salt used in Lombardy shows that it is 
quite as pure as the salt used in Germany or elsewhere, consequently 
salt alone could not be the i3rincipal cause of good butter becoming bad. 
The antiseptic virtues of borax being w ell known, as w ell as the experi- 
7nents to i)reserve meat and other edibles by its aid, it occurred that it 
might be substituted in butter in i)lace of common salt. On trial it was 
found not to change in the least the flavor of the butter, and indeed 
preserved it admirably. But some of the farmers of Lombardy did not 
concur in this opinion. Great care must be taken to have perfectly pure 
borax, and particularly that it shall not contain any carbonate of soda 
or alum. It is necessary also to have the borax reduced to a flue pow- 
der and tlioroughly mixed with the butter in the same proi^ortion as 
when common salt is used. 

The experiments made at the Agrarian Station of Florence, and also 
a t the one of Oassiflcio, near Lodi, have given good results, after re- 
peated trials. Doubts, however, arose with reference to the physiologi- 
cal action of the borax, as some i)eople thought it a noxious substance. 
Mr. Oyon reported to the French Academy on the 25th November, 1878, 
that borax could be added to food in the proportion of 12 grammes 
daily without being pernicious, and furthermore, by substituting it for 
marine salt, it would assist its assimilation. On the contrary, Mr. G. 
Le .Bon stated to the French Academy, on the 9th December, 1878, that 
borax frequently taken, even in very small quantities, was injurious, 
and ought not to be used even for the preservation of meats, &c. To 
this Mr. E. Oyon repUed, on the 30th December, 1878, insisting upon 
the innocuous qualities of borax. But Mr. G. Le Bon reiterated his 
opinion as to the bad consequences of using it for the above purpose. 
With this difference of scientific opinion, great circumspection was nec- 
essary in adopting the use of a substance which might be very pernicious 
to health, even if taken in very small doses. At this juncture, Vrot 
' Emiho Bechi, director of the Agrarian Station in Florence, made an 
important discovery, which throws some light on the question. For a 
long time Professor Bechi had been occupied in studying the borax 
mines in Tuscany, and has discovered and analyzed some new borax 
minerals, one of which Professor Dana, of Isew Haven, called in his 
lionor Bechilite. Several reports on the borax deposits have been 
I)resented recently to the Academy of the Lincei," at Kome, by its presi- 
dent, Quintino Sella. One by Professor Bechi was read at the acad- 
emy on the 4th instant, stating the presence of borax in very many 
of the rocks and in the mineral water of Montecatoni; also in the 
wells of Floience, in the ashes of plants, and in the air itself. From this 
fact Professor Bechi argues that neither borax norboracic acid, in very 
small quantities, however often taken, would do injury, and that it may 
be used for the preservation of butter or meats with entire safety. 

For his lamily use Professor Bechi preserves his own butter in the 
following wii y : By heat he evaporates the water of crystallization ; then 
he reduces the borax to finest powder, and adds to the butter in the 
l)roportions of 6 parts of the former to 100 of the latter, thoroughly 
and equally intermixed. It is then put into the same sort of jars as are 
used lor salted butter. His method is simply substituting borax for 
salt. For daily family use he finds that butter keeps fresh in water 
with only 3 per cent, of borax. Still he admits, although his own ex- 
37 AGB 
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perience shoTT^ that borax thus used is innoxious, there are others who 
disbeheve in his conclusions. 

Further, he thinks it might be effectively employed in destroying 
pliylloxera on grape-vines, but has made no experiments as yet in that 
direction. 

I have the honor to be, sir, vour obedient servant, 

J. SOHTJYLEK CEOSBY, Gonsitl 



THE DPJED-FEUIT TEADE. 

The abundance of the fruit ctoj) of the United States is one of the 
most gratifying results of the progress of agriculture in this country. 
With our vast extent of territory, reaching from the temperate to the tropi- 
cal zone, and the consequent great diversity of temperature and variation 
of climate, and the light soils and rich loams embraced within these 
limits, r(3nder our country capable of producing almost every known 
variety of Iruit. 

The States on the extreme northern limit produce the apple, the pear, 
and other hardy fruits. In the South and on the Pacific shores there are 
grown in abundance the orange and lemon, and in more limited but 
gradually increasing quantities the i)ineapple and the banana, while the 
intermediate States are prolific in the production of those fruits adapted 
to their soil and climate. 

More than five millions of peach trees blossom every spring on the 
fertile lands that lie between the Delaware and Chesapeake Bays, and 
the interocean region of the IS'orthwest. 

The apple crop of the country is almost beyond computation, and the 
vine product is not less plentiful. 

In ISTew England and the Middle States the wild strawberry, raspberry, 
blueberry , huckleberry, blackberry, and cranberry ripen in the order 
named, and hundreds of poor families derive a certain income from the 
picking and sale of these fruits. The yield does not vary greatly from 
year to year, but as these berries are mainly consumed at home, there 
are no means of ascertaining the annual yield. It must, however, be 
very larg(3. They are not only used fresh on the table durin g their season, 
but are preserved in large quantities and great variety for winter use, 
whUe the strawberry, raspberry, and blackbery are also made into wine 
and cordial. 

The cranberry is largely grown, esi)ecially in Massachusetts, New 
Jersey, and Minnesota, where its cultivation has been found very jorofit- 
able% The cranberry crop of New Jersey, in 1877, was 50,000, and in 
Minnesota 40,000 bushels. The crop of Minnesota alone, at a low esti- 
mate, yielded $150,000. 

The demand for fruit in the markets at home and abroad has been 
equal to and increasing with the supjiJy. The prices have been gener- 
ally remujierative, both to the grower and the dealer, and yet iovf enough 
to be within the reach of all. The daily use of fruit as food by our people 
is greatly to be desired. It is not only justly esteemed as a luxury, but is, 
what cannot be said of many so-called luxuries, ])roducti^ e of health. 
Yet so abundant is the suj^ply of fruit in some sections that every year 
a surplus goes to waste, or is utilized only in feeding domestic animals. 
This is particularly the case with the api)le crop of New England. The 
orchards of that section, and we believe this is the case generally, bear 
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abundantly only every other year. A large crop so exhausts the trees 
that they must have time to recuperate. The result is that while one 
year apples aie scarce and dear, the next year they find no sale, and rot 
on the ground.. 

To save the great amount of suri)lus fruit is the subject of important 
consideration. If properly saved it would supply not only our own 
country but the chief countries of Europe with tai3le luxuries the year 
round ; and much interest and ingenuity have been manilested in the 
develox^ment of this industry. 

The apple crop is the most considerable and the most important. 
Apple-culture in the United States dates back to a very early period in 
the history of the country, and has grown by degrees until it has be- 
come a very important branch of agricultural enterprise. Wherever 
the climate and soil have sho^vn a peculiar adaptation to this much- 
prized fruit it has been extensively cultivated, and exi^rience and intel- 
ligence have brought the product to the highest standard of excellence. 
As an article of food, whether cooked or otherwise, the apple is the 
most nutritious and wholesome of all fruits. 

It is estimated that more than two millions of acres are under culti- 
vation as orchards, and the orchard product of the United States is 
stated m the census returns of 1870 to be worth $51,334,571. The 
orchard products of the State of Ohio alone are estimated at $7,000,000 
annually. 

In the censu s returns of 1850 the value of the orchard product is given 
as $7,723,186, which shows, ia a period of twenty years, the enormous 
Increase in the value of this product of $43,611,385. 

Within the past eight years, and since the last census, the increase of 
orchard production has been even in a greater ratio, the fruit quality 
improved by the introduction of new and superior varieties and experi- 
enced culture. 

The crab-apple is extensively cultivated iu many parts of the coun- 
try. It is a hardy fruit, and will grow in luxuriance wherever the ordi- 
nary apple wilL grow. It is not generally edible or used in cooking for 
food, but is mainly used in the preparation of jeUy, cider, and vinegar. 
The abundance of its sharp, acid juices, with its constituent parts of 
saccharine matter, render it peculiarly adapted for this purpose. The 
cider made from this apple is celebrated for its palatable qualities. 

Next to the apple in value, and its excellence in a fresh or prepared 
state, is the peach 5 for which, in its cultivation and production, several 
sections of the United States are justly noted. It is nowhere so largely 
cultivated as in this country, which is said to be the only one in which 
this delicious fruit is within the reach of all classes. 

In ISTew Jersey, Delawai-e, and Maryland the cultivation of the peach 
has been for years a valuable industry, and has given this section the 
name of the i^each garden of the continent. In these States are many 
orchards counting 10,000, 20,000, and 30,000 trees, yielding an annual 
crop of immense value. On one farm in Maryland of 1,350 acres there 
are 136,000 trees. 

The peninsula of Delaware and Maryland, in ordinary good seasons, 
sends to market from 7,000,000 to 8,000,000 baskets of peaches, amount- 
ing in value to $1,500,000. 

Another important peach district is on the lake shore of Michigan, 
which, though so far north, has its climate modified by the proximity of 
large bodies of water. This region produces profitable crops, estimated 
at $1,000,000 in value annuaUy, which find their market in Detroit, CM- 
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cago, and other Western cities. One grower in Michigan sells his peach 
crop from an orchard of 12 acres for $12,000 per annum. 

OhiOj Illinois, Indiana, Missouri, and Kentucky also produce large 
quantities of this fruit. 

In several of the Southern States, Tennessee, Georgia, Texas, &c., 
peach-growing is receiving careful attention, and profitable crops of ex- 
cellent varieties are the result. In California the production is very 
large. 

The estimated annual peach crop of the United States is valued at 
$56,135,000. 

Large quantities of apples and peaches are consumed in the manufact- 
ure of apple and peach brandy — the former being known in the South- 
ern States and New Jersey as "apple-jack." Some of the peach-can- 
ning establishments also utihze the skin of the peaches, making from 
them a very fair article of brandy. 

Throughout New England and in the Northern States a great many 
thousand gallons of cider are made in the apple years, which is used 
when new, or after it undergoes fermentation and becomes " hard,'' as a 
beverage. Much of it is allowed to go through still further fermenta- 
tion until it becomes a vinegar, which is scarcely inferior to the best 
white wine vinegar, and finds a ready and remunerative sale. 

Much attention has been given to grape-culture and the manufacture 
of wine. Two hundred thousand acres of land are planted in vineyards, 
and the grape crop amounts in value to $2,118,900, the whole wine- 
product being 15,000,000 gallons. 

Pears are grown in great abundance, the annual crop being valued at 
$14,130,000. 

The orange flourishes in California and the Gulf States, but only in 
Louisiana, California, and Florida is it extensively cultivated, the soil 
and chmate of the two last named States being specially adapted to its 
needs. Florida oranges always command a much higher price in our 
markets than those grown elsewhere, and are certainly superior to the 
imported fruit. The yield from a single tree has reached the almost in- 
credible total of 30,000 oranges, and an industry which has proved so 
profitable to those engaged in it cannot fail to rapidly increase in extent 
and value. 

The lemon also thrives in the Gulf States, though but little attention 
has thus far been paid to its cultivation. There is no reason why it 
should not be made a profitable crop. 

The fig grows in California and in the Middle and Southern States, 
but attains its greatest perfection in the Gulf States. Nowhere else is 
this fruit so luscious and so tempting, the small purple fig of Louisiana 
and Texas fairly bursting open, when ripe, with its own sweetness. In 
its season it is a welcome addition to the breakfast table, a^nd at din- 
ner it is not the least attractive portion of the dessert 5 but no attempt 
is made to utilize what is not thus used, and the birds and poultry gen- 
erally dispose of the surplus crop. It would seem that the new system 
of evaporation might be applied to the fig with the happiest results, 
and thus supply a new article for domestic use and exportation. 

With regard to a long list of the smaller fruits, such as plums, ber- 
ries, &c., it may be said that while they can be abundantly and profit- 
ably grown in the Southern States, they have, save in a few sections, 
received but little attention. There is, however, a growing interest in 
that direction, and before many years the waste places in the vicinity 
of southern towns and cities will be profitably utilized as market-gar- 
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dens. This lias already been done to some extent in the vicinity of Kew 
Orleans. 

The \Yriter once visited a fruit-farm on the Mississippi, a few miles 
above ISTew Orleans, which, was established a fexv years after the late 
civil war, and in walking over the acres of strawberry-beds the propri- 
etor remarked that . save in exceptionally cold seasons he could send 
strawberries to market every day in the year. The river communication 
enabled him to send his fruit to market in perlect condition, and the 
enterprise had proved a very remunerative one. 

The estimated value of the strawberry crop is $5,000,000. 

In California it is reported that there are sixty thousand acres of this 
fruit under cultivation. Virginia is largely interested in its cultivation, 
and immense quantities are shipped thence to the markets of the north- 
ern cities. 

The consumption of strawberries in the cities named below, in the 
year 1877, was as follows : 

Bushels. 



New York 68,000 

Philadelphia 19,000 

Boston 18,000 

Cincinnati 16^000 



In 1877 there were shipped from Virginia over 3,000,000 of quarts, 
and there were ten thousand pickers in the fields gathering the jfruit at 
one time. There is one farm of 185 acres exclusively planted in straw- 
berries. * 

In the same year there were shipped to Boston from various points 
11,547 crates of strawberries of 45 quarts each, or more than 16,000 
bushels. The shipments of strawberries from Cincinnati in one week 
in June, 1877, reached 17,000 bushels. 

The statistical returns of the United States give as the value of 
smaller fruits other than those mentioned the sum of $10,432,800, mak- 
ing a total valuation of the whole production of fruits in the TJnited 
States of $138,216,700, a sum nearly .equal to one-half of the wheat crop 
of the country. 

American fruit is held in high estimation in Europe, and the foreign 
trade in this article alone is becoming one of great value to our mer- 
chants. The first shipments of apples to Great Britain were made from 
Boston some thirty years ago, and were confined to one variety, the 
Kewton Pippin, a small green-colored but fine-flavored and juicy apple, 
which was greatly esteemed in England. These early shipments brought 
the then unheard-of prices of $6 to $8 per barrel, the result of which 
was to take the ]!5^ewton Pippin entirely out of the home market. 

There were shipped from Philadelphia to England last year 1,500 bar- 
rels of apples, and the i)ort of Liverpool received of American apples 
90,000 barrels. From New York it is estimated that in abundant years 
one and a half million barrels are exported to foreign countries. Large 
quantities are shii^ped from Boston. 

The whole amount of exports of fruits of aU kinds for the year end- 
ing June 30, 1877, was valued at $2,937,025. 

It can be seen by the above figures that fruit-culture has become a 
vast industry, i-ealizing valuable profits, giving employment to thou- 
sands of people, and supplying business through every artery of trade. 

This trade in fruits will be augmented from year to year by the iutro- 
duction of refrigerators on railways and steamers, by which the more 
delicate fruits can be transported in fresh condition to and from aU parts 
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of the country, and to otlier countries wherever the United States have 
commercial relations. 

Preserving fruits by canning in hermetically sealed tin -cans was intro- 
duced a few years ago as an experiment, and succeeded so well that it 
has grown into an important business. It was begun in Baltimore on a 
small scale more than twenty years ago, and that city still maintains its 
supremacy in this trade, having established a number of large factories 
for the purpose, and employs, during the canning season, great numbers 
of men, women, and children in the various stages of the jJreparation of 
the fruit. 

There are now establishments of this kind in Michigan, Delaware, 
Illinois, and other States, and all give evidence of increasing business 
and profitable results. Kearly every kind of fruit is now preserved by 
the canning process. 

The export of canned fruits, together with canned vegetables and 
meats, to foreign countries is largely on the increase, and, although con- 
sidered as merely in its infancy, has assumed a magnitude that brings it 
within the range of one of the most important industries of the country. 
Canned iruits and vegetables are held in high estimation in Europe, for 
the reason that they can be supplied cheaper than fresh fruits and vege- 
tables, although the shipment of the latter is rapidly on the increase. 

Canned fraits exported in the year 1877 amounted in value to $762,344. 
The yearly aggregate of the export trade of canned goods, which includes 
meats and vegetables, ranges from 300,000 to 400,000 cases, averaging 
60 pounds each, in one, two/ and three pound cans, making a total ex- 
port of 21,000,000 pounds, and valued at more than a miUion doUars. 
Large cargoes of these goods are shipped to Great Britain, France, Ger- 
many, Austriaj Italy, Turkey, Eussia, Norway, Sweden, Egypt, and 
Australia. 

American exhibitors of canned fruits at the recent exposition at Paris 
report unusual interest attached to their goods, and the receipt of many 
orders for the same on the part of dealers in Paris and elsewhere, 
which fact will result in a very considerable increase in the foreign con- 
sumption. 

Preserving fruit by drying in the sun is a practice in the countries of 
the East as old as the introduction of fruit itself. In France, Spain, 
Italy, Turkey, and Egypt this practice still prevails, and the figs, dates, 
prunes, currants, and raisins so largely imported are dried in these coun- 
tries by this original method. In Kormandy they dry the apple whole. 

Dried fruit, by the reduction of more than half the weight by the re- 
moval of water, is more easily transported, and thus prepared may be 
shipped to any climate and preserved perfectly for years. 

Former i)ublications by this department have given in detail the 
methods of gathering, drying, and packing foreign fruits for commerce, 
and they need not be further mentioned here. 

This primitive method of drying finit in the sun is extensively practiced 
in the United States. Everywhere throughout the Middle and Southern 
States may be seen at the farmsteads, in the early fall, rows of boards 
covered with sliced frait and tilted ui) to the sun. It is thus i)repared 
for home consumption or barter at the village store. Even the conven- 
ient little machine for paring and coring has not yet come into general 
use. The work is done entirely by hand by the women of the family. 

In Kew England the apples are pared, quartered, and then strung with 
a needle, after which they are hung on the sunny side of the house, or 
on a convenient out-building, to dry.* In wet weather they are brought 
into the house and hung by the Idtchen fire. Many families prepare a 
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supply of blackberries, blueberries, &c., for the winter by drying. They 
are spread on newspapers in an unoccupied room or sunny garret, and 
when dried resemble in appearance the dried currant of commerce. When 
required for use they are soaked in water, which restores them to nearly 
their original plumpness. 

These berries are now canned in large quantities. The canning establish- 
ments in some of the States are located on the berry-plains, where the 
pickers congregate from miles around, whole families dwelling in tents 
or rough boai'd shanties until the season is over. The pickers are paid 
from three to four cents a quart, and so abundant are the berries that 
at these prices good wages are realized. 

Sometimes the sliced fruit is spread between sheets of jnuslin to keep 
away the insects, and to give the fruit a finer color. These small lots of 
fruit are gathered by the country store-keepers, and thus find their way 
to the great cities and a market. 

The first improvement made in drying fruit was tried in ISTew England, 
and consisted in putting it under a covering of glass. The hot-bed sash 
lying idle in the bam found a new duty. Wooden boxes or frames made 
to fit the sash were prepared and set upon legs to raise them from the 
ground. Holes were cut at the front near the bottom, and at the back 
near the top, to secure a current o^ air through the frame; within these 
glass-roofed frames the fruit was spread on trays in the full sunshine. 
The glass kept out the rain, protected it from depredations of birds and 
insects ; and the fruit, it was claimed^ was improved in appearance. 

Then followed experiments of drymg by stoves. The cooking-stoves 
dried the fruit more quickly than the sun, but they were wanted for 
other purposes in addition, the fruit dried in this way was not so sweet 
ais that dried by the sun, nor was the color so good. 

One of the first known inventions for drying fruit by artificial heat 
was made by an ingenious farmer — a cheap, rude contrivance which an- 
swered his puj'pose, and with which, in the space of a few hours, he ef- 
fectively dried his fruit. It was composed of three things, viz: A hogs- 
head, a fhiit-tree shipping box, and a small stove. The hogshead stood 
on end, arid had a door sawed out of the side to admit the stove ,• a hole 
eighteen inches square was sawed in the head of the hogshead to let the 
heat of the stove up, and a six or seven foot box, such as was used to 
ship a thousand pounds of fruit, stood on end on the top of the hogshead, % 
having the lower end knocked out, and was fitted carefully over the hole 
in the head of the hogshead. The neat ascended from the stove through 
the top of the hogshead and on through the box. A jjipe-hole was made 
in the hogshead opposite the door to let the smoke out, so that none of 
it ascended through the box. The lid of the box was fitted with hinges, 
and cleats were put in on which to rest the open shelves or crates which 
held the fruit. The stove was heated by coal or wood. 

Stimulated by the increase and importance of this industry, the rude 
methods for diying used in the beginning soon gave way to improved 
processes, until, at Baltimore and in other cities — depots for the accu- 
mulation of large quantities of fruits — extensive establishments have 
been erected, furnished \vith the most improved machinery and appli- 
ances for the rapid drying and evaporation of fruit, and with capacity 
for an immense amount of work. 

The principle of these processes may be described, in general terms, 
as follows : An elongated chamber or shaft is provided, square, oblong, 
or other form in cross-section, and set vertically or in any other position 
found advantageous for particular purposes. This may be designated as 
the pneumatic shaft. In one end of this pneumatic shaft is placed a 
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steam-coil, the pressure and heat in which are regulated to suit the 
product in hand. Kext the steam-coil is placed a deflector to distribute 
the air-blast more uniformly throughout the shaft. This may be adapted 
to hold a deposit of water, which is sometimes desirable for giving a degree 
of humidity to the air-blast at its first entrance to the shaft ; or deposits 
of water may be arranged at other points and in other modes to supply 
the humidity, which is an essential element in the process of preserving 
organic products. Behind or beneath the steam-coil is an air-chamber^ 
into which air is forced by a suitable apparatus, such as a fan blower. 
The material under treatment, having been first divided so as to expose 
the most extended surface possible to the action of the pneumatic appa- 
ratus, is spread on a screen and may be introduced into the pneumatic 
shaft at the end near the steam-coil. After remaining here exposed to 
the blast for a suitable time, according to its nature, it is passed onward 
by a movement of the carrying apparatus on which it rests, and a fresh 
screen (or screens) is introduced into the place thus vacated. The blast 
in passing through these screens covered with fresh material now carries 
with it an increased burden of moisture derived from them as it strikes 
upon the screens that have gone on before. With every forward move- 
ment of the carrying apparatus fresh screens are introduced, and the 
moisture of the blast is increased by them. When the pneumatic shaft 
is filled with the series of loaded screens they begin to be taken out at 
the terminus of the shaft, in a perfect condition of the material, as fast 
as the crude material is introduced at the entrance. The process is now 
in full operation. The blast, which enters the shaft with a slight degree 
of humidity and a temperature of from 175o to 200^ Fahr., according 
to the article, gains moisture and loses heat at every loaded screen 
through which it passes, and finally leaves the perfected material at the 
terminus reduced in temperature to say lOO^, and yet throughout its 
progress does not cease to act at once as a hydratic mediator in the con- 
version of the starchy ingredients to grape sugar, and also as a mechan- 
ical evaporator and absorbent, with such effect that the amount of free 
moisture left in the material at the terminus is of no practical conse- 
quence, and never produces fermentation or decay. 

The temperature of the air in the lower part of the tower is from 190^ 
to 200O Fahr., and as the air rises it gradually cools off, so that in the 
I top part of the tower the temperature is from 120° to 130^ Fahr. These 
temperatures are maintained in drying fruit, such as apples, peaches, 
tomatoes, &c. ; but for other substances the temperature must be varied, 
as experience will dictate. For drying meat, for instance, the tempera- 
ture may be slightly decreased, and it must not rise above 150^ Fahr. 
in the bottom part of the tower. 

By introducing the green articles in the bottom part of the tower and 
moving them in the same direction in which the air moves a great ad- 
vantage is gained, since the air on coming in contact with the green 
articles takes up a quantity of moisture, and as the air rises the quan- 
tity of moisture taken up by it constantly increases, while at the same 
time the moisture contained in the articles spread on the successive 
screens constantly decreases. By this process the skin of the articles 
to be dried is prevented from becoming hard, and the articles are 
thorough and uniformly dried. Fer contra, if the screens were introduced 
at the top of the tower and moved against the current of the air, the 
articles to be dried would become hard, and the interior of these articles 
would be imperfectly dried. 

It is claimed bj^ the . inventor of these improved methods of drying 
fruit that growth and development in the vegetable, as also in the axii- 
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malj kiugdoin are gradual and progressive processes. In the tasteless 
state they consist of little more than the substance of the leaf^ of vascu- 
hir or woody fiber, filled with a tasteless sap, and tinged with the color- 
ing matter of the green parts of the plant. But after a time this fruit 
becomes sour to the taste, and its acidity gradually increases. This 
formation pf acid proceeds for a certain time, the fruit becoming daily 
more sour ; the acidity then begins to diminish, sugar is formed, and 
the fruit ripens. The acid rarely disappears, even from the sweetest 
fruits, until they begin to decay ; a considerable portion of it, however, 
must be converted into grape-sugar as the fruit approaches to maturity. 
From experiments it is known that when unripe fruits are plucked they 
do not ripen if excluded from the access of oxygen, but that in the air 
they ripen, absorbing oxygen and giving off carbonic acid. 

Many fruits pass, in the course of ripening, from a sour to a sweet 
state. Apples, j)ears, peaches, currants, cherries, &c., are of this kind. 
Most of them even when fully ripe are still a little acid, the mixture of 
sweet and sour in their juices adding to their agreeable and refreshing 
qualities. All such fruits, as a general rule, contain and owe their sweet- 
ness to the presence of grape-sugar. From many of them this sugar 
can readily be extracted for use ; but In general it is more economical and 
agreeable to employ it in the form of dried and preserved fruits. By 
continuing the conversion of acid into grape-sugar, and at the same time, 
by the rapidity of its action, arresting the natural tendency to decay, 
there is produced upon the fruit or vegetable a twofold effect, viz., me- 
chanical and chemical. For instance, if a piece of apple which it is pur- 
posed to dry is subjected at first to a very hot and dry atmosphere the 
surface moisture is immediately driven off, and a thin, dry film forms^ 
which soon increases in thickness, and, as it were, seals uj) the water 
which is contained in the interior of the substance. All subsequently 
evaporated moisture must pass through this skin, and in so doing the 
juices of the fruit are brought to and deposited upon the surface, and 
the result is the center of the piece is but little affected, while the sur- 
face is hard and incrusted. Fruit dried in this way is always inferior 
in color, flavor, and saccharine matter. 

If, on the other' hand, the fruit enters into a moderately warm and 
saturated atmosphere, the moisture is liberated so gently that the juices 
are not disturbed and the surface is not incrusted. As the fruit ad- 
vances in the chamber through strata of air gradually increasing in 
dryness and temperature, the evaporation proceeds with corresponding 
rapidity. The water separating uniformly from the solid constituents of 
the fruit, which undergoes at the same time a chemical change, the acid 
and the starchy parts are converted into grape sugar. This chemical 
action has been demonstrated by actual analysis, as well as in theory 5 
but what is far more to the point in a business poiat of view, it is dis- 
tinguishable by the ordinary senses. An apple-pie made from fruit 
evaporated by these processes cannot be distinguished from one made 
from fresh fruit, and yet only one-half of the quantity of sugar is needed 
to sweeten it 5 and the same fact is true in regard to tomatoes and all 
other fruits and vegetables. Peaches can be soaked in water and 
eaten with cream. In appearance, flavor, and keeping qualities fruits 
and vegetables prepared by this method are vastly superior to .those 
dried in the ordinary manner. 

In the various methods of iDreparing fruit, it has been found that the 
greatest elements of decay are worms and insects, and it has been diffi- 
cult to find some means to prevent the development of insect lite. The 
inventors of the new process claim to have accomplished this by the 
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agency of hot water or steam previous to introducing them into the 
drying chamber, a process resulting in the total destruction of every 
germ or spore of animal life. Other advantages claimed are in reduc- 
ing the time required to dry the fruit and causing the flesh to retain its 
natural color, so that the dehcate green of the russet apple can be dis- 
tinguished at a glance from the golden yellow of the pippin. 

There has more recently come into use an iron stove or drying-ma- 
chine, constructed upon the same general principle as the more exten- 
sive and elaborate one above described, but complete in its essential 
points and of simple construction. This stove is made at a compara- 
tively small cost, and can be used in drying all kinds of fruits and vege- 
tables. It is portable, and may be used out of doors or in a building, as 
may be most convenient. 

A firdt-growing neighborhood might subscribe for one of these stoves, 
and it could be used for the benefit of all, making the cost, thus divided, 
comparatively trifling. 

A fire is kept up in the fire-box at the base, and above it are movable 
shelves for apples, peaches, berries^ corn, grapes, or other fruits and 
vegetables. A constant stream of hot air passes through the apparatus, 
sweeping across the trays of fruit and quickly extracting all the moist- 
ure. The smoke-flue from the fire passes through the escape for the hot 
air, and materially assists the movement of the air. 

Drying machines of this inexpensive character are much used in the 
peach districts of the Eastern States and in the grape-growing country 
of the Pacific coast. They are described as easily managed, and will 
dry as much fruit in a day as a family can peel and slice in that time. 
In California these machines are used in curing prunes and raisins, and 
it is claimed that the fi^uits thus prepared are equally as good as the 
imported articles. The cost of the apparatus is about $75. 

Kilns are used in some parts of the country in drying fruit ; but 
as the finiit dried in this way, by means of dry heat, is not considered 
by dealers as very marketable, they are not of general use, and are 
giving place to the more convenient and modern process. 

Sulphurous acid gas has been employed in preserving fruit. This gas, 
it is claimed, possesses the power to destroy all infusoria and animal- 
cules, and fruit properly saturated with it may be preserved indefinitely. 
The mode of applying the gas is by immersing the article to be preserved 
a sufficient length of time in a solution of sulphate of hme or soda, and 
then drying. About two or three pounds of the sulphate of soda to a 
barrel of water is given as the proportion for ordinary purposes. 

All kinds of salads and dehcate vegetables, such as onions, asparagus, 
celery, pease, Lima beans, and others already named are preserved by 
these new processes, fresh and dehydrated, like the fruits, for all seasons 
of the year and for all markets of the world, returning at any time 
when desired for use, iu water, to theu^ original fullness, color, flavor, and 
other properties. 

PreserviQg fruits by drying in these improved methods has worked a 
revolution in the dried-finit trade, and adds a large percentage to the 
production available from every acre of the soil. The result will render 
the products of all chmates common and accessible to all others, and 
provides the poor in all seasons with luxuries which the rich alone have 
heretofore enjoyed. The trade in these articles will, as a consequence, 
be augmented to one of still greater importance. 

The United States annually import 32,931,736 pounds of raisins, 
17,654,637 pounds of prunes, and 3,873,884 pounds of figs. 

The business of raisin-making in California is growuig very rapidly. 
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The product last year was about 25^000 boxes of 20 pounds each, and 
this year it is expected there will be made, from the excellence and 
abundance of the grape crop, at least 40,000 boxes. It is only a ques- 
tion of time, and the discovery of the best process, which shall place 
native raisins on a par with the imported fruit. With so large a country 
for a market., and conditions of soil and climate so well adapted to the 
production of raisins, and the gratifying success that has already at- 
tended the effoils in this line of industry, there is every encouragement 
to believe that in a few years the United States will supply the home 
markets with this luxury. 

Prunes are also made in Callfomia to a considerable extent, and find 
a ready market. Those raised and made in Germany and France are 
sold at fro^ ±5 to 50 cents per pound, the highest-priced being the choice 
prunes of Bordeaux. Any land that will produce good apples will 
answer as weU for prunes. 

It is a fact well known in the trade that the supply of dried fruits 
has never yet been equal to the demand. The extraordinary increase in 
the production which has taken place during the past few years has 
been met by a still greater consumption. 

The dried-lruit trade, having its beginning in the small quantities bar- 
tered at the village stores and gathered for market use, has grown with 
the increasing population and by the increasing consumption to such an 
extent that few have any idea of the value or volume of the business. As 
no census of this trade has ever been taken, and the reports of boards of 
trade of cities and statements of railways, &c., give no precise data as to 
receipts and shipments, it is with great difficulty that an exact idea of its 
value can be ascertained. Leading facts, however, from the most import- 
ant points, and a general average and comparison as to other points, 
may enable one to arrive at an approximative idea of the extent and 
value of this industry. 

Kew Tork is one of the largest fruit-producing States in the Union, 
and the great bulk of its trade is marketed xtt Buffalo, which is its chief 
distributing point. 

The secretary of the Board of Trade of Buffalo, in writing to the de- 
partment on this subject, states that the dried-fruit trade of that city 
has beeen growing rapidly for the past twenty years, and has reached 
very large proportions, as will be seen from the following data : 

iTearly the entire product of the Western Kew York orchards is mar- 
keted at Buffalo, it being the leading distributing point. Dried firdts 
are purchased from farmers and others by local dealers generally and 
then consigned to merchants, who assort the fruit into the recognized 
qualities and brands. 

The receipts and shipments by the railroads centering at Buffalo are 
not specially recorded, but are included under the heading of miscel- 
laneous" or "products of the farm or garden 5'' and no figures are kept 
of the movement by lake, that being included under the heading of 
"sundries." 

The imports of dried fruit by canal at this port for the past three 
years compare as follows, viz : 69,845 pounds in 1875 ; 35,025 pounds in 
1876 5 and 6,695,052 pounds in 1877. The exports for the same years 
were: JS'one m 1875 and 1876, and 2,800 pounds in 1877. This state- 
ment of imports is made up of all kinds of dried fruits, and nearly all 
of foreign growth. The large increase in 1877 was on account of tak- 
ing off' the tolls on the canal on plums, prunes, currants, raisins, 4&c., 
turning the freight from the railroad to water-way. 

The following statement shows the number of tons of dried fruits 1^ 
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at Isew York by canal boats, loaded on the Erie, Oswego, and other 
canals of the State of l^ew York, without breaking bulk at West Troy 
and Albany, for a series of years : 



Year. 
1868.... 
1869.... 
1870.... 
1871.... 
1872.... 



Tons. 


Year. 


Tons. 


. 29 




46 


. 44 


1874 




. 12 




39 


. 52 


1876 




92 


1877 


3 



No division is made at the State canal office at Albany of the differ- 
ent kinds of fruits, whether of foreign or domestic growth, for the rea- 
son that each canal-collector simply specifies "all kinds of fruit'' under 
the one heading. 

The imports of dried fruits from the Dominion of Canada for the year 
1877 cannot be ascertained, for the reason that the imports are classed 
under the heading of "fruits of all kinds." 

The trade in dried apples is yearly becoming of larger proportions, 
for the supply of the foreign demand, principally from Hamburg, Bot- 
terdam, and Bremen, as well as small orders from Greats Britain and 
Ireland, and a permanent and growing market is confidently looked for 
by dealers. 

The estimated quantity exported from Buffalo via. Eastern seaboard 
ports in 1877 2,000 barrels, averaging 225 pounds to the barrel ; while 
in 1876 the shipments were about 5,000 barrels. This year (1878) the 
aggregate business may not reach the earlier expectations of the trade, 
for the reason that the fruit crops on the Continent of Europe are reported 
to be large and of good quality, and there may not be a sufficient mar- 
gin of profit in prices to justify heavy shipments this fall and early win- 
ter. Quartered apples, cored and uncored, are the only kinds taken for 
the export trade. 

The movement in dried apples is not confined to any particular sea- 
son ,• the demand being for consumption, they are sought for at all 
periods of the year. The locality supphed depends entirely upon the 
condition of the fruit crop in any particular section. Failures of the 
fruit crop from natural causes in any part of the United States, or on 
the Continent, produces a necessity for a substitute or an equivalent 
from some other portion of the country, &c., and as this is of yearly 
occurrence, a steady trade is constantly maintained. 

Dealers always hold large supplies to meet emergencies, and exercise 
great care and judgment in the selection of the dried fruits and the pacli- 
ing of the same. 

The sources of supply of the dried apples sold in this market are all 
the counties in Kew York west of Onondaga and bounded by Lakes 
Ontario and Erie, viz : Magara, Orleans, Monroe, Wayne, Genesee, 
Cayuga, Ontario, Yates, Erie, Wyoming, Allegany, Steuben, Chautau- 
qua, and Cattaraugus; also from the northern paxt of Pennsylvania 
bordering on Lake Erie. 

Wayne County is the largest drying county in the State ; Cayuga, 
Cattaraugus and Chautauqua Counties come next in order, followed by 
Wyoming, Genesee, &c. Wayne County dries none other than shced 
fruit ; the other counties mostly quarters. 

New York State fruit is the most desirable in the market, not only 
for home consumption but for the foreign demand, for the reasons, first, 
the fine qualities of the apples grown ; and, secondly, the great care 
taken in their preparation and packing. 
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In 1876 the crop of green apples in the districts before mentioned was 
I very large, and the supply of dried fruit in consequence correspondingly 
large. In that year the estimated quantity of dried apples handled and 
sold in Buf[alo Avas from 5,000,000 to 6,000,000 pounds. In 1877 the crop 
of apples was moderate, and only about half the quantity named for 
1876 of the dried fruit was sold, for the reason that dealers both in the 
United States and on the continent of Europe were overstocked. Large 
supplies of the crop of 1876 remained on hand at the close of that 
year. 

Each dealer has a particular brand by wliich he sells and the quality 
of his fruit is known, such as the standard best brand of Circle A,'' 
"Excelsior A," and "Jupiter A," which have the reputation of being 
first class, and pass among the trade without reinspection. 

The grades of dried apples are as follows: First quality consists of 
sliced fruit ; second quality, cored quarters ; and third quality, of uncored 
quarters and darkish fruit. A strong effort is being made by the dealers 
to do away entirely with the uncored fruit. 

The range of prices during 1877 w^as as follows: 

Cents per pound. 

Selling, sUced fiuit 5 to 7^ 

Selhng, cored quarters 5 to 7^ 

SelUng, uncored quarters 3^ to 4 

A fair trade is transacted with the Dominion of Canada, principally 
of the choice brands for the fancy domestic trade. The lumber districts 
take small parcels of inferior graded fruit. 

During the year 1877 evaporated apples, prepared in some interior 
towns, were placed to a limited extent on the market. These apples 
were prepared principally by what is known as the " Alden process," 
whereby the flavor, richness, and fresh qualities of the fruit are pre- 
served. Slices of apple, after passing through tJie evaporation process 
not thicker than a knife-blade, become, when placed for a short time in 
water, as thick as a finger. Occasionally pears, quinces, peaches, and 
other fruits prepared by the above method find their way to the fancy 
grocery stores, but no large sales are effected, the dealers merely pur- 
chasing for the immediate requirements of the retail trade for consump- 
tion. 

The domestic or home-dried small-fruit trade does not grow in the 
ratio that it was expected to a few years since, taking into consideration 
the increasing population of this and other neighboring places, for the 
reason that the system of canning fresh fruits is carried on very largely 
and with much care ; the qualities of the berries by this method are pre- 
served with great perfection, and the fruit is supplied at so small a cost 
that housekeepers prefer the canned article. 

The selling year of dried small fruits commences about the 1st of Sep- 
tember and ends with the incoming of the new fresh fruit crop of tho 
following season ; business fluctuating, of course, like all other trades, 
from various causes. 

The quantity of the crop of 1877 may be briefly summed up thus : 
Blackberries not large; black raspberries moderate; cherries and peaches 
large; the quality of the Iruit good. 

The estimated receipts of small dried fruits during the year 1877 were 
as follows : 300 barrels of blackberries; 150 barrels of black raspberries; 
100 barrels of pitted cherries ; and 300 barrels of pared peaches. Peaches 
are never brought to this market unpared. A barrel of blackberries or 
raspberries contains about 175 pounds of fruitj and cherries and peaches 
200 pounds. 
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Prices ranged during the year as follows : Blackberries, 8 to 11 cents ; 
raspberries, 22 to 28 cents 5 i)itted cherries, 15 to 16 cents; and pared 
peaches, 8 to 10 cents per pound. 

The distribution of the fruit received at Buffalo is thus reported by 
dealers : Peaches to l^Tew York and Pennsylvania,- blackberries, raspber- 
ries, and cherries to western markets. The lumber, oil, and coal districts 
draw their principal supplies from Buffalo, and lake vessels carry small 
quantities to points in Michigan, Wisconsin, and JVIinnesota. The home 
trade is fair, and confined to the finer quality of berries, l^o direct or 
indirect shipments are made to Europe or other foreign countries from 
Buffalo. 

The export trade to the Dominion of Canada is light, as the duties are 
almost prohibitory. 

With regard to the supply of small dried fruits in this market, the 
range of country producing them may be drawn on the map of i^ew 
York from Onondaga County to Lake Ontario and Lake Erie and the 
northern part of Pennsylvania to Lake Erie. The receipts from Erie 
County are not large. The finest dried peaches and raspberries are re- 
ceived from Orleans, Magara, Monroe, and Wayne Counties. 

But few native-grown plums are handled in this market. The West- 
ern New York fruit is generally sent East by the growers of it. Small 
parcels of plums are received from Virginia, ^^Torth and South Caro- 
lina, Delaware, and Maryland. Cherries and raspberries grown in New 
York are preferred to those sent from the South, the flavor being finer, 
and greater care is used in their preparation ; as a consequence they 
bring from two to three cents per pound more in this market than the 
Southern product. 

The estimated value of the dried fr^uit sold during the year 1877 in 
Buffalo is shown by the following figures : 



Sales of dried apples $155, 000 

Sales of blac kberries 5, 000 

Sales of raspberries 7,000 

Sales of cherries 3, 500 

Sales of peaches 5, 500 



Total $176,000 



At Chicago, the trade in dried fruit is very large, as it is a distributing 
point of considerable importance for the West and l^orthwest. 

The secretary of the Board of Trade of that city, in a report to the 
department, states the receipts of dried fruits for the year 1877 to be as 
follows : 

Dried apples, 30,000 barrels of 200 pounds each. 
Dried peaches, 18,000 barrels of 250 pounds each. 
Of the smaller dried fruits and berries a proportionate amount was 
received. 

The sources of supply for dried apples, are, in the main, Michigan, 
'New York, Ohio, Indiana, Illinois, Kentucky, Tennessee, and ISTorth 
Carolina, the quantity received from each being in about the order 
named. For dried peaches. Southern Ilhnois, Southern Indiana, Mis- 
souri, Kentucky, Tennessee, Georgia, ISTorth Carolina, and Ohio, in pro- 
portion as named. Also, about 3,000 pounds from California and Utah. 
Blackberries come almost entirely from l!^"orth Carolina. 

As to values, it is very dif&cult to form an intelligent estimate, differ- 
ences in growth and quality making an average value less in the absence 
of the proportions of each. In the amount of receipts given only such 
a§ are consigned to the merchants are included j considerable quantitiegi' 
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in addition are distributed from points of production to those of con- 
sumption ; these may amount to as much more. Dried blackberries 
are an exception to this, however, as nearly the whole of that trade of 
the Northwest centers at Chicago. The California dried peaches are 
much the most valuable, w^hile dried apples from that State are not at 
all in favor. 

The general trade in dried fruits is not increasing, the demand being 
supplanted within a few years by the great increase of canned goods 
of all sorts, and, in addition, the States of Iowa, Wisconsin, Kansas, and 
other portions of the West, formerly large consumers, are now producing 
enough, or more than enough, for their own consumption. 

The trade from California and Utah is beiu^ distributed in larger pro- 
portions than formerly through direct points lor the West, thus saving 
something in transportation. 

From the report of the Chamber of Commerce of Cincinnati, for the 
year 1877, the following facts relating to the trade' at that point are 
obtained : ^ 

The crop of green apples having been very large in 1876, the supply of 
dried fruits of this kind has been correspondingly large. The market 
in September and October was filled to repletion, the dealers not know- 
ing, with the abundance of green fruit, what was to become of the ac- 
cumulation. An export demand sprung up in the winter, reUeving 
to some extent the market, and preventing prices from going as low as 
they would otherwise have done. Still, prices were low^ and so remained 
throughout the year. Southern apples were at one time as low as 3 ^ 
3i cents per pound, and northern fruit about ^ cent higher. The aver- 
age quotations for the year were 4 'g) 5 cents per pound, compared with 
10 fa) 18 cents in 1875 and 1876. 

The year closed with large supplies of old fruit, with stronger feeling, 
predicated on a light crop of green apples. The new southern apples 
which have appeared have commanded 3 j'S)4 cents per pound. The 
stock of drieid peaches at the commencement of last year was light. 
The crop of 1876 was a slender one, and the markets sparingly supplied. 
Still, prices dragged the year through, affected by the poor quahty of 
the peaches and by the relatively low prices of foreign fruits. Peaches 
in Limited quantities were brought from Cahfornia and XJtah which were 
fair in quality, some of the fruit being singularly sweet and palatable. 
The average quotation for the year was 11 >S) 18 cents per pound, com- 
pared with 12 cents in the preceding year, and 8.68 cents in 1874-'75. 

The receipts of dried fruits for the year have b6en 146,501 bushels, 
in comparison with 102,329 bushels in the preceding year. 

Notwithstanding the general business has labored under somewhat 
unfavorable features, the receipts have been exceeded by only two years 
in the history of the business. 

The trade in Baltimore, where the first substantial improvements were 
made in the methods of drying fruit, is very considerable. Messrs. 
Wilson, Burns & Co., leading merchants in that city, in a letter to the 
department, state that the amount vof fruit received for the season of 
1877, of all classes, was about 4,000,000 pounds, and came from the fol- 
lowing States, viz: 



Pounds. 



Virginia 

North CaroUna 

Tennessee 

Georgia 



500,000 
1, 500, 000 
1,500, 000 

500, 000 



Total 



4, 000, OOP 
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Of this amount, 1,500,000 pounds of peaches, peeled and unpeeled. 
can be faMy estimated, say — 



1,000,000 pounds unpeeled, valued at 5 cents !$50, 000 

500,000 pounds peeled, valued at 7 cents 35, 000 

1,500, 000 pounds apples, valued at 4^ cents 07, 500 

700,000 pounds blackberries, valued at 6 cents 42, 000 

50,000 pounds raspberries, valued at 20 cents 10, 000 

200,000 pounds cherries, valued at 13 cents 26, 000 

50^000 jiounds whortleberries, valued at 9 cents 4, 500 



Making total value of receipts $235, 000 



The dried-fruit product of ISTorth Carolina alone is valued at $400,000 
annually. 

As the producers are taking more care of their fruit, the quahty of 
the dried article has greatly improved of late years. The greatest im- 
provement has been noted in apples, especially so with sliced apples, 
which now come to market from some sections perfectly white, well 
cored, and thin as paper, which quality always brings the highest prices 
and is used entirely for domestic purposes, being consumed principally 
in the Upper Lake regions, Canada, and Eastern British Possessions. 

The quarter-sliced apples, that is to say, an apple cut into from six 
to eight pieces, well cored and pared, are also largely received in Balti- 
more, and is the only style of dried fruit that is exported to any extent, 
as the foreign marl ets call for this class of goods entirely. Very few 
peaches or small fruits go abroad. 

The machine-dried fruits are generally much brighter and bring higher 
prices, and for these reasons do not come in competition with the sun 
or kiln dried fruits. It is claimed by the owners of the patent driers 
that the fruit contains more of the saccharine matter j but properly sun 
or kiln dried fniit, in the opinion of dealers, is as good and contains as 
much of the original value of the finit as the machine-dried fruit pos- 
sesses. 

The prices for 1877 were lower, in comparison, than in former years, 
from the fact that there were two large crops, especially of apples, and 
not aU being consumed, the surplus was preserved in cooling-houses 
and carried over to 1877, and came in direct competition with the new 
crop. This had a tendency to keep prices low ; but the niain reason 
was from the fact that the duty on foreign dried fruits had been greatly 
reduced, particularly as to prunes, which, coming in competition with 
the domestic dried fruits, and having the preference with most con- 
sumers, had a disastrous effect on the prices, and hence the low figures 
obtained on the domestic fruits. 

Messrs. T. M. Bartholomee & Co., of Baltimore, writing to the depart- 
ment on this subject, state that, in the year 1876, the shipments of dried 
fruits to Europe were enormous, their house alone seUing for the Ger- 
man market over two millions of pounds ; that the succeeding year, on 
account of the large crop in 1870 and the market being overcrowded, 
the exports were not so great, but that there was a steadily increasing 
foreign demand. 

The only authentic information in regard to the trade in Saint Louis 
is given in the following table : 



THE DRIED-FRUIT TRADE. 693 
DRIED FRUIT TRADE OF SAINT LOUIS. 



Beceipta and exports far eleven years. 



RECEIPTS. 


SHirSIENTS. 


Yean. 


m 
m 


Years. 


Si 
00 2 


Years. 


-> ® 

m 


i 

Years. 


gi 

II 

zn 


1877.. 


66, 335 
32, 359 
38, 655 
37, 745 
37,384 
44,853 


1871 


37, 598 
27, 326 
34, 413 
33, 960 
24, 023 ^ 


1877 


44, 425 
45, 391 
69, 134 
58, 449 
42, 006 
34,550 




37,471 
28, 469 
23, 307 
31, 328 
17, 583 


1876 


1870 


1870 


1870 


1875 


1869 


3875 


1869 


1874 


1868 


1874 


1868 






1873 


1867 


1872 




1872 

















From the report of the Board of Trade of Louisville, Ky., it appears 
that the receipts of dried fruits from the South have been an important 
feature of the commercial affairs of the city, and the business is con- 
stantly increasing in magnitude. During the last year the receipts of 
apples and peaches have been upon a liberal scale, and prices have 
created demands. 

The secretary of the Chamber of Commerce of Memphis states that 
the total receipts of dried fruits in that market for the year 1877 com- 
prised in the aggregate 4,448 barrels, of which 2,218 barrels were trans- 
shipped to other points. The receipts comprised equal amounts of 
apples and peaches, and were valued at $44,000. 

The report of the Chamber of Commerce of the city of Eichmond gives 
the receipts for the year 1877, as follows : 

Pounds. 



Dried apples 400,000 

Dried peaclies 50, 000 

Dried blackberries 20, 000 

Dried cherries 15, 000 

Dried raspberries 1, 000 

Dried whortleberries 2, 000 



In Detroit, which is the center of a large trade in canned and pre- 
served fruits, the trade in dried fruits is very active. For the year 1877 
dierewere received in that city of dried fruits 1,628,211 pounds. Of 
this there were transshipped to other points 204,616 pounds. 

Philadelpliia doejs a large trade in dried fruits. The immense quanti- 
ties that are prepared in Pennsylvania and the neighboring States of 
New Jersey and Delaware find a market in that city. The Southern 
States on the line of the seaboard also furnish to it very large supplies. 
It is probably one of the most important distributing points in the East, 
but in the absence of statistics on the subject we are unable to give even 
an approximate value of this trade. The amount that enters iuto con- 
sumption in a city of such magnitude must be very great. The dealers 
represent the trade as prosperous and progressive, and, with the improve- 
ments in the methods of drying and the character of the fruits thus pre- 
pared, a gradually increasing demand both at home and abroad. Large 
supplies are furnished from this point to the Western States and Terri- 
tories and to the mines of Pennsylvania. The exports to Europe are 
aiinually incre;ising, so that the foreign trade is becoming one of great 
iniportance. 

.The reports <^ ffee BoaiiFl of Trade of Philadelphia, while represent- 
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ing the trade in dried fruits to be one of great value and importance, 
dp not give any statistics as to receipts, &c., and as no census of the 
business lias ever been taken, the main facts in regard to the trade, 
meager though they be in details and figures, are derived solely from 
the leading merchants who deal in these commodities. 

The receipts and consumption of dried fruits in the city of Kew York 
are enormous, but in the absence of any census it has been found im- 
possible to obtain any satisfactory statistics or authentic information 
regarding the same. The railroad, steamboat, and canal lines centering 
there enter this commodity on their freight schedules under the heads 
of orchard and garden products," and " green and dried fruits," and 
there is no way of dividing the proportionate quantities to enable one 
to arrive at the separate amounts. 

Leading merchants report a very large and increasing business, and 
heavy receipts from all parts of the country. The reports of the Boards 
of Trade, therefore, treat the subject under a general and miscellaneous 
head, and do not afford any detailed information. A population of a 
million and a half in the city and its immediate surroundings, together 
with a floating population of 50,000 daily, must consume a vast amount 
of dried fruits, which enter so largely into so many necessary prepara- 
tions for food. 

The shipping of this port is the largest in the United States, and the 
supplies of dried and canned fruits to this trade alone is one of great 
quantity and value. From this city all the neighboring and interior 
towns are supplied, requiring immense stocks to be constantly provided. 
The exports are very large and increasing with the gradually increasing 
foreign demand. Custom house entries have the same fault of dealing 
with shipments of dried fruits under general headings. 

Boston has largely increased the consumption of both dried and green 
fruits. The imports of foreign fruits into that market are important, 
and the exports of domestic fruits, dried and green, are on the increase. 
As a distributing point, Boston has yielded the Western market to New 
York and Philadelphia. 

Ooniparaiive statement of exports of American fruits during the fiscal years ended, respectively, 

June 30, 1S77 and 1876, - 7 



rraitg. 



Apples, dried, ponndg 

Apples, green, bushels 

other fruit, gi*een, ripe, or dried . 
Preserved in cans or otherwise.. 



Year ended Jmie 1 
1877. 



Quantity. Valne. 



14, 318, 052 
1, 146, 929 



$920, 292 
980, 112 
268, 282 
762, 344 



Year ended June 30, 
1876. 



Quantity. Value, 



713, 840 
177, 298 



$67, 915 
221, 764 
210, 177 
327, 422 



1877 compared -witli 
1876. 



Increase. Decrease* 



$852, 377 
764, 348 
58, 105 
434, 922 



Sltatement of the quantitiet anA values off and rates of and ditties ony foreign fruits entered into oonsumpiion U the United States durina ihe Usual veara ended 

Jlcne 30, 1875, 1876, a?w? 1877. ;f J & 



Fruits. 



Bananas 

Currants 

Dates 

Figs. 

Grapes 

Green, (Tried, &o 

Fruit juice 

Lemons and oranges. . . 

Limes 

Pineapples 

Plantains 

Plums, dried 

Preserved in bottles, 
jars, in brandy, &c . . 

Prunes 

lUtisins 



Eates of duty. 



10 per cent 

1 cent xjer pound 

do 

21 cents per pound.. 

20 per cent 

10 per cent 

25 per cent. 

20 per cent 

10 per cent 

20 per cent 

10 per cent 

2 J cents per pound. . 



35 per cent 

1 cent per pound — 
2i cents per pou2;^d.. 



1875. 



Quantities. Yalu-es. 



19, 334, 458 
2, 826, 577 
4, 659, 860 



12, 339.50 



19, 361, 980 
30, 501, 316 



$487, 
771, 

76, 
357, 
285, 
118, 
133, 
4, 233, 

25, 
286, 

12, 



674 21 
384 56 
257 05 
823 99 
778 27 
849 42 
383 00 
325 24 
812 75 
331 11 
828 32 
913 00 



331, 853 09 
1, 618, 858 70 
2, 443 155 50 



Duties. 



$48, 767 43 

193, 344 58 
28, 265 77 

116, 496 54 
57, 155 67 
11, 884 96 
33, 345 75 

846, 664 99 
2, 581 27 
57, 266 19 
1, 282 82 



116, 148 57 
193, 619 80 
762, 532 89 



1876. 



Quantities. 



20, 911. 001 

4, 372, 771 

5, 056, 779 



2, 925 



55, 358, 764 
32, 221, 065 



Values. 



$509, 
856, 
115, 
361, 
253, 
258, 

88, 
3, 412, 

32, 
199, 

11. 



452 56 
425 62 
228 80 
835 53 
892 37 
259 21 
682 35 
027 45 
727 29 
659 46 
939 40 
233 00 



264, 113 37 
2, 333, 716 00 
2, 425, 277 14 



Duties. 



$50,945 24 
209, 110 61 
43, 727 71 
126, 419 43 
50, 778 47 
25, 825 93 
22, 170 59 
682, 405 50 
3, 272 72 
39, 931 87 
1, 193 95 
73 13 

92, 439 67 
553, 587 64 
605, 526 63 



1877. 



Quantities. Values, 



17, 152, 664 
3, 973, 185 
5, 889, Oil 



24, 398, 207 
32,419, 637 



$416, 733 82 
749, 488 00 
110, 968 37 
398, 982 22 
223, 095 18 
63, 590 37 
74, 346 00 
3, 073, 304 34 
83, 993 99 
177, 195 16 
9, 443 51 
17 00 

262, 889 37 
1, 254, 783 00 
2, 109, 333 60 



Duties. 



$41, 673 42 
171, 526 64 
39, 731 85 
147,225 32 
44, 619 03 
6, 359 05 
18, 586 50 
614, 660 93 
3, 399 45 
35, 439 04 
944 33 
9 58 

92, Oil 30 
243, 982 07 
810. 490 92 



W 

1 



t?3 
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Quantities and values of import entries of fruits of all Tcinds, including nuts, hy countrieSf 
during the fiscal year ended June 30, 1877. 



Countries. 



Tons. 



Austria 

Belgium 

Brazil 

Central American States 

Chili 

China 

Danish West Indies 

France 

French West Indies and French Guiana ... 

French possessions in Africa 

French possessions, all other 

Germany 

England <. 

Scotland 

Gibraltar , 

Nova Scotia, "New Brunswick, &o 

Quebec, Ontario, &c 

British C olumbia 

British West Indies and British Honduras . 

British Guiana 

British East Indies 

Hong-Kong 

British possessions in Africa, &c 

British possessions in Australia 

British possessions, all other 

Greece 

Hawaii 

Hayti 

Italy 

Japan 

Mexico 

Netherlands 

Dutch West Indies and Dutch Guiana 

Dutch East Indies 

Peru 1 

Portugal 

Azore, Madeira, and Cape Yerde Islands. . . 

San Domingo 

Spain 

Cuba 

Porto Kico 

Spanish Possessions in Africa, 6cc , 

Turkey in Asia 

United States of Colombia 

Venezuela.. 

All other countiies in Asia 

All other countries in Africa 



Total. 



747 
250 



128 



IN^D EX. 



Page. 

Acreage, aggregate, of crops 266, 267, 268, 269, 270, 271 

in liop3 276 

of crops in the different States 259, 266, 267, 268 

Agricultural researches, necessity of 12 

Alabama, acreage, yield, and value of crops in 261,266,267,268,269,270 

Algarobo as a tanning material 7 

Amber sorghum experiments 88 

Analyses of grain, average results 151 

grasses, proximate results 184 

Analysis, methods of ^ 152 

Animals and animal matter, exports of 284^291 

Apple coleophora ( Co leophora malivorella) 253 

worm (Carpocapsa pomonella) 238 

Apricot 196 

Appropriations for the Executive Departments 22, 23, 39 

investigating animal diseases .....39, 3^1 

the Paris Exposition of 1878 26 

Arizona, forest area in...' - 533 

Arkansas, acreage, yield, and value of crops .262,266,267,268,269,270 

Arsenical paper ^ - 135. 

Ashes, wood and coal, analyses of 140 

. Asparagus beetle ( Cicoceria asparagi) - 208 

Asses as aJBfected by glanders 469 

Bacillus suis, the germ of swine plague . . 325, 326, 338, 340, 342, 345, 346, 347, 348, 349, 352, 

353,354,358,362 

Baking-powders 135 

Baltimore, drying fruit in 583 

fimit trade of 591 

market prices of farm products in 1878 302 

live stock in 1878 308 

Bark louse (Ceroplastis rusci) injuring tea plants - 208 

Barley, analysis of - ^ 148, 150 

crop of 1878 258 

experiments with ' 83 

seed distributed ► - 37 

Bat guanos 140 

Beans, analysis and composition of 124, 125, 126 

in California 499 

Beet-root sirup 117 

" Board of Trade " oats, results of sowing 37 

Body temperature, its relation to the weather 405 

Bombic acid 134 

Boneset (JEnpatorium perfoliatum) - 133 

Borax, a substitute for salt in xjreserving butter - 576 

Boston, market prices of farm products in 1878 298 

Botanical division - 17 

need of increg-sed appropriations 39 

specimens distributed 17 

Botanist and chemist, joint report on grasses and forage plants 157 

Brandy, apple and peach - - ^^0 

Breadstuffs and their preparations, export of - ...285,293 

Brewers' grains, analysis of 136 

British agricultui^al returns for 1878 -^18 

Buckwheat, crop of 1878 259 

experiments in cultivating - • 88 

Buffalo, fruit trade of o87 

Bush tea 1*9 

Butter and oleomargarine, analyses of 1;^ 

preserved by borax 

597 



598 



INDEX. 



Page. 

Butters, American and foreign 135 

Cabljage maggot (Anthomyia brassicce) 208 

worm (Fieris rapce) 239 

California, acreage, yield, and value of crops in 264, 266, 267, 268, 269, 270 

agriculture and soils of 476, 482, 485, 497, 498, 506 

alfalfa in 490 

alkali soils 485 

agriculture in... 494 

barley and oats in 499 

brandy production in - 506 

brome grass {Bromua carinatus) 171 

cattle in 493 

climates of 477, 478, 480 

cereal crops in 496, 498 

dairying in 491, 494 

destructive insects in 496 

eggs in 494 

forage crops in - 489 

forest areas in 536 

ijrapes and wine in 503 

1 nay and grass production in 486, 487, 489, 490 

horses in 492 

horticultural products in 500, 501, 502, 586 

irrigation in 480 

lack of soil improvement in 477 

miscellaneous field crops in 499 

mining debris nuisance in 486 

nuts in 503 

phylloxera in 238, 506 

feheep and wool in 492 

eilk culture in 495 

etock-breeding in 491 

tobacco in 137 

tule-lands 484 

weeds in 488 

wild animals in ^.i 495 

wild coffee in 503 

Canaigre root 7,119 

Candy, imports, exports, consumption and cost 58,66 

Cane molasses, process of eliminating gum from 109' 

Canned fruit industry 582 

Cattle disease would go west if the traffic wars that way 356 

importation xjrohibited by Congress 251 

(including oxen,) numbers, prices, and aggregate value of 272,274 

Cattle in European countries 319 

Cave earths 3 40 

Cereals, chemical composition of 11 

Chapin s apple-leaf sewer (Phoxopteris niihecidana) 239 

Chemical Division, work of the ..i. 6 

Chemist and botanist, joint report on grasses and forage plants 157 

Chemist, rep'ort of 95 

Chicago, fruit trade of 590 

market prices of farm products in 1878 304 

live stock in 1878 308 

Chinese labcT, competition of 282 

Cider and vinegar 580- 

Cincinnati, fruit trade of , - 591 

market-prices of farm products in 1878 302 

Hve stock in 1878 3Q2 

Circular inquiries in regard to the cotton- worm 210 

sent with sugar-beet seed - Ill 

Civil war, effects of, in sugar production 275 

Climatic effects of forests on agriculture 29 

Clover-root borer {Hylesinus trifoUi) 248 

seed midge {Ceddomyia leguminicola) 250 

Coal-economizer ...^ 144 

from Shenandoah Valley, analysis of f 

CocoonB, gathenng ^ 

xeeliug - 216r.^ ' 
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Cocoous, sliipping to Europe • 216 

should be piircliased by government ^. //.'. [[y.ll V.'.ll//. 216 

Coffee I-I"."!!""'^ 195 

\ imports, exports, consumption, and cost '.. V/.\ ' 46 

5 substitutes for - - J J J ." ! I . I J J J . 129 

wild, in California ^ " "1 503 

Colorado, acreage, yield, and value of crops in 266^267^ 

forest areas in 543 

Commercial fertilizers 141 

Common gromwell (Lithospernum officinale) 129 

Condition of farm-animals V. V. V/. V. '. 271 

Connecticut, acreage, yield, and value of crops in. ^".\"-\\\\"266,'266, 267, 2^^ 

Uork culture, climate and soil suited to • . . 553 

value of prizes in " '[ 551 

conditions of tree-growth Til." II J." ! '[ ! .'I.'552,"553,"554"555, 556 

crop, value of 559 

for stoppers, anticipated scarcity of "l.'IIl" !! !"! III! Illll! 550 

fructification * IIIIIIIIIIIIII 553 

gathering the crop J^JJIII"'!!!.".'"! "Jllllirilll 557 

height of trees JJI- 'IIIIIIIIII IIIIIIIIIIIIII II "III 552 

minor products of trees I II.IIIIIIIIIII IIIIII IIII IIIIII 560 

plantations in Algeria I -..IIII.1IIIIIIII IIII IIII IIIIII 551 

tree (Querciis suher) I-I IIII .IIIII III1I"1IIII"I 550 

wages of bark gfcrippers II IJIII III"IIIIIIIiriIIIIII 559 

Com and com cobs, analyses of I. I..."II^"I^\'iii,'i36,'i48, 149,150, 151 

average prices and products for sixteen years 290 

beetle ( Diabrotica longicornis) 208 

composition of " -f--- - ■ 

crop of 1878 1. I.I "IlllflllJIIIIIIIIIJIIIIIIIIIJIII. 258 

experiments in cultivating IIIII. ..III. .- 78 

making sugar from I . .-I.I-..I.I"". 98 

production for sixteen years « • 289 

Corydalis cornutm eggs, analysis of covering of .III 'IIIIII" II '.IIIIIIIllIIIIIIII 134 

Cotton and its manufactures, exports of -.-.J..--'IIiriI .J... -285, 294 

crop of 1878 I. .1.1 l.II 258 

experiments in cultivating. "Ill II JIIIII JIII IIII IIIIIIII 88 

insects, investigation of IIIII 111111111111111111111111 20 

seed meal, analysis of I- .-I.IIIUII.'IIIII 1111 IIII.'IIII. 146 

wood-borer (Saperda calcarata) llIIllllllV.il .V-llIllllIIl 208 

worm (Aletia argillacea) Ill-Illllllll.-I.l. -.1 210 

Cottony maple scale {Fulvinaria innumerahilis) 1111II1111II1111I..11. 1... 208 

Cranberry regions 578 

Crops of 1878.- - IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII21, 258 

Dakota, chorographyof lllV.llll.ll.'lllllll . 1111111111- 517 

forest areas in I.IIIIIIIIIIIIIIIIIIII. I. II. -.518,522 

plateaux treeless on account of winds'and firesl Iiri-IIIIIlIlII 518 

tree-planting in 519 

Pairy products, exports of IIIII IIIIII IlIIIIlllllIIIIIIIIIIIlIII I 287 

Delaware, acreage, yield, and value of crops Illlllll 1111 11260) 26'6,"267"268,"269, 270 

Department of Agriculture, appropriations for ----- 22 

^ immediate necessities of-- - * 39 

Detroit, fruit tra,de of ^, 593 

Diseases of animals 1.11111111111111111111111 III..-. 23 

losses from 24 

renewed appropriation for investigating' 39 

restricted by low temperature ,321 , 322 

Distribution of plants and seeds , 16,32 

Docks for tannin III...--I I.I 121 

Drawbacks to the sugar industry I. II 11. -.IIIII 275 

Dried fruit, imports of Ill.JIIIII.llIIII IIII IIIIII. II- .. 586 

trade I. Illl.llIII.'IIIlIII.Il 578 

Drying fruit by artificial and sun heat II IIII'llIIllIIllHl 583,682y 

in Baltimore ^. 583 

Early amber cane. . --IIIII.I1 IIIIII-.. 1 8 . 

^tomologist, report of the 1. ..IJ, I. .1 207 

Entomological division, work of IlIllIIlIlll IIIIIlIIIlII 18 

Experimental farm needed 1 - _ _ ; 14, 39 

Ixperimenta in swine-plague. 324, 328, 329, '330, 344' 349. ,"350,'359, 375, 384', 401,403, 

: 404, 407, 4^ 
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Experbnents in tea manufacture 127 

with barley 83, 

with borax as a butter preservative 577 

European statistics ^ 317^ 

Europe^ average consumption of grain in 319 

Exports, agricultural, distribution of ^ 290 

of agricultural products 284,594 

Farcy, common, or subcutaneous glanders 45t 

skin, or exanthematous glanders 451 

or external glanders 450 

ulcers in the subcutaneoTis tissue 465, 466 

Farm wages and labor 279 

• effect of manufacturing enterprise on 280 

in 1878 280 

1879 281 

the early part o£ the century 279 

rates of decline 282 

reductions in 1869 and 1875 279 

Favorite localities of different seed 576 

Figs 195 

Flax imports into Germany 562 

Florida, acreage, yield, and value of crops 261, 266, 267, 269, 270 

moss (Tillandsia usneoides)^ analysis of 131 

Flower and garden seeds, experiments in 79 

Forage plants, analyses of 180 

examined by botanist and chemist, Desmodium or beggar lice , . - - 181 

Lespedeza striata or Japan 

clover - 180 

Bichardsonia scdbra or Mexi- 
can clover 183 

report of botanist and chemist on.... 157 

Forest area between the Washita and Cimarron Rivers 542 ^ 

extending in the Cherokee Nation i 543 

in Arizona 533 

California - 548 

Colorado 536 

Dakota 522 

Kansas 541 

Idaho 537 

Indian Tenitory - 541 

Montana ..- — 531 

Nevada 536 

New Mexico 545 

Oregon 536 

Washington ^ - --- 538 

planting, legal enoi3uragement of « 

seeds and plants — - - 203 

tree planting, experiments in « ^ 

Forestry, additional report of Dr. B. F. Hough 2^7', 

associations in Europe --- 30 

correspondence of Commissioner with the Chief Engineer U. S.^A.-.. 51& 

division in the Department contemplated 2t 

investigations, n6)w appropriations needed - 3&- 

jou mals in the w orld ^ 

of Western States and Territories 5|5 

schools of Europe 

Forests, action on climates 54 

climatic effects on agriculture - ^ 

of Puget Sound eaf?ily renewable - j 540 

France, agricultural statistics m - 318 

Fresh beef, exports of - - 2g7 

Fruit, experiments in culti^ rating - §9 

exports of - 5p4 

imports of 595 

shipments to Euro]rie - 

trade at various points - 

Fuller's rose-beetle {Araniigm fulleri) 

Georgia, acreage, yield, and value of crops 261, 266, 267, 268,269^j 

Germany, flax imports in to - 



INDEX. 



601 



Page. 

Germany, hemp production in 5gl 

nettle culture in * J 560 

Glanders among asses and mules ....."""'I"" 469 

anatomical changes in...... 462 

catarrh !! 466 

causes and origin of 468 

cells, development of I " - . . . J " ^ . 456 458 

>^ chronic and acute " IIll. '452 

] communicated to other than equine a.Tiim^l.s .T.. 473 

confirDied cases incurable 474 

contagion in .'"!.'!"".".".'!."!'" "453,'461, 472 

contagious principle of great vitality 475 

dilFuse. " 111. 466 

eradicated only by the death of every affected animal . " II ! . II II ! ! I! I 471 

especially prevalent after a great war 473 

exanthematous, or skin farcy 451 

external, or farcy I III.IIII 450 

idiopathic or deuteropathic origin of .". -.1 1 470 

literature of 457, 469 

most frequent in horse-importing countries 471 

nasal, symptoms of 445 

nature of _ 455 

opinions of French, Belgian, and German veterinarians 457 

prevention and treatment 474, 476 

pulmonal, symptoms of 448 

report by Dr. H. J. Detmers 445 

subcutaneous, or common farcy • 451 

the morbid process 457 

tumors , : 464 

ulcers, or abcesses II... 465, 468 

Glossary of terms describing grasses 192 

in silk culture , 236 

Grain, average consumption in Europe 319 

Grapes, domestic and foreign 196, 199 

Grasses noted in. the joint report of the botanist and chemist : 

Agrostis exarata. Northern red-top 174 

Andropogon furcatus 172 

A, macrqurus _ 172 

A, 8copariu8, broom-grass or broom-sedge 171 

A . virginicus , 172 

Bromus carhiatus, California brome-grass - 171 

S.unioloideSy Schrader's grass, rescue grass 169 

C^wodow <fact2/?oii, Bermuda grass, wire-grass 165 

Dactyloctenium Egyptiacum, crow-foot grass 167 

.Kteiwiwe iw^ica, crow-foot, yard-grass, dog^s-tail * 166 

^ Hierochloa horealia, vanilla or Seneca grass 172 

■ Leptochloa mucronata, feather-grass 178 

Miihlenbergia diffusa, drop-seed or Nimble Will 177 

Panimm crusgalUj barn-yard or cock's-foot grass 160 

P. ^M/ame, slender crab-grass 163 

P. jumentorum, Guinea grass 163 

) P. ohtusumy obtuse flowered panic-grass 164 

P. sanguinalef crab-grass 161 

P. texanum, Texas millet 159 

P. virgatum^ tall panic-gras's, switch-grass 162 

Paspalum lawe, water-grass 177 

Poa2?ra<67isis, Kentucky blue-grass 175 

P. eerotina, fowl meadow-grass .-. 174 

)S'6faWa fiefoS(2, pigeon-grass, bristle-grass 179 

Sorghum halapensCj Johnson's grass, false Guinea grass 168 

JS. nutanSf Indian grass, wood-grass 169 

^ Sporohulus indiGus, smut-grass 173 

' Tricuspis sesleroides, tall red-top 176 

} Tripsacum dactyloides, gaiha grass 167 

TJniola latifoliaj wild fescue 179 

at Britain, a,gricultural statistics of 317, 319 

at elm-leaf beetle (Monocesta coryli) 245 

und meat, analysis of 164 

- 107 
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Harvesting grain in California 498 

Hay crop of 1878 , 259 

Hemp production in Germany 561 - 

Hibernation of the cotton moth 213/ 

Hog-fever, a synonym of swine plague 322, Sisf 

Hogs, numbers, prices, and aggregate values of , -...272, 274 

Hop culture, profits in New England 278 

prospects of 278 

Hops, crop of 1878 276 

in Ca] ifomia , [ 500 

New York 276, 277 

Wisconsin 276, 277 

the other States 277 

maxiiQum product 277 

Horses, Europe : 319 

numbers, prices, and aggregate values of 272, 273 

Horticultural division, work of 14 

Idaho, forest area in , 537 

Illinois, acreage, yield, and value of crops 263, 266, 967, 268, 269, 270 

Champaign County, swine plague 331 

Indiana, acreage, yield, and value of crops 263, 266, 267, 268, 269, 270 

swine diseases in , 421 

Indian Territory, forest area in 541 

Inkberry (Ilex glabra), analysis of 130 

Insect injuries investigation, further appropriations needed ■ 39 

to silk culture - 19 

Insects injuring-cotton 210 

Insects noted in the report of the entomologist : 

Aletia argillacea, cotton worm 340 

AntJiomyia Irassicw, cabbage maggot 208 

Aramigus fullerij Fuller's rose beetle 255 

Carpocapsa pomonella, apple w^rm 238 

Cecidomyia leguminicola, clover-seed midge 209,250 

Ceroplastes rusci, bark louse 208 

Cicoceris asparagi, asparagus beetle 208 

Coleophora malivorella, apple coleophora 208, 253 

Dapsilia rutiliana, juniper web worm 209,247 

Diabrotica longicornis, beetle injuring com 208 

Diapheromera femorata, thick-thighed walkiag-stick 209,241 

Diatraea saccJiari, sugar-cane borer 208 

Dorthesia, sp. bark louse 208 

Euryomia inda, flower beetle ^08 

Hylesinus trifolii, clover-root borer 209, 248 

isosoma hordei, joint worm 208 

Monocesta coryli, great elm-leaf beetle 245 

Mytilaspis, sp., a kind of scale insect *20(8 

Fhoxoptm-is nubeculana, Chapin's apple-leaf sewer .208, 239 

Phylloxera vastatrix, grape-root louse 237 

Pieris vajxJB, cabbage worm 239 

Pulvinaria innumerabiles, cottony maple scale 208 

Saperda calcaraia, cottonwood borer 208 

Sericaria mori, silk worm 215 

Torchilium rz^&i, root borer , 208 

Tortrix, sp. injurious to young apple trees 20§ 

Iowa, acreage, yield, and value of crops 264, 266, 267, 269, 270 

tree-planting in..w , 519 

Ireland, agricultural statistics 317 

Italian agrarian stations, experiments with borax and butter 577 

Italy, agricultural statistics 31^9 

Japan persimimon 195 

Joint worm (Ieoso7iia Jiordei) injuring wheat 2p8 

Juniper web worm (Dapsilia rutilana) 247 

Kansas, acreage, yield, and value of crops 264, 266, 267, 268, 269, 2t0 

forest area in 541 

Kentucky, acreage, yield, and value of crops in 262, 266, 267, 26S, 269, ^0 

Labrador tea (Ledum latifolium) ISO 

Lands in Europe susceptible of cultivation ^9 

Lard, yield per head of hogs packed 312, 313, 3m 

Lemons » 2w 
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Letters from farmers on seed distribution 16, 35 

Levees to protect sugar lands 275 

LignumvitcB-root bark {Cruiamim officinale) , 133 

Lime, analyses of ^ 144,145 

Loco, or poison weed (Oxytropis lambei'ii) 134 

Losses from animal diseases 321 

Louisiana, acreage, yield, and value of crops 262,266^267,268,269,270 

Louisville, dried-fruit trade of 593 

Maine, yield, acreage, and value of crops 259, 266, 267, 268, 269, 270 

Malt liquor, production in the United States 276 

Martna, or fir sugar 118 

Market prices of farm products in 1878 298 

Market prices of live stock in 1878 - ^ 308 

Marls 7. 139, 140 

Maryland, acreage, yield, and value of crops in 260, 266, 267, 268, 269, 270 

Massacbusetts, acreage, yield, and value of crops iu 259,266,267, 268,269,270 

Melada, imports, exports, consumption, and cost - 60,66 

Memphis, dried fruit trade of 593 

Midge {Cecidomyia^ sp.) injuring clover 209 

Migrations of the cotton worm 2l8 

Milch cows, numbers, prices, and aggregate values 272, 273 

Milk from cow -with pleuro-pneumonia, analysis of , 137 

Millet, sugar fcom 9, 102 

Mineral water, analysis of 138 

Minnesota, acreage, yield, and value of crops 263,266,267,268,269,270 

Michigan, acreage, yield, and value of crops 263, 266, 267, 268, 269, 270 

Microscopical di^rision, work of u 17 

Mission grape in California 503 

Mississippi, acreage, yield, and value of crops 261, 266, 267, 368, 269, 270 

Missouri, acreage, yield, and value of crops 264,264,266,267,268,269,270 

Moiave, desert soils 485 

Molasses, imports, exports, production, consumption, and cost , 70, 74 

Molasses, maize and sorghum, analyses of 107 

Montana, forest area iu 531 

Mountain tea {SoUdago odord) , 129 

Mulberry, different species of.. 235 

Mules affected by glanders '469 

' numbers, prices, and aggregate values of 272, 273 

Museum, need of increased appropriation 39 

Nasal gleet 451 

Native grasses, analyses of 10 

Native tea {Sida stipulata) : 129 

Nebraska, acreage, yield, and value of crops 264,266,268,269,270 

Nettle, as cattle fodder ; 564 

a substitute for hemp 561 

average product of yarn 564 

better hackling-machinery needed 565 

conditioD s of growth 563 

culture, experiments of Frau Van Eoeszler Lad^ 562 

insect enemies 562 

manipulation of the fiber j 564 

species recognized 562 

time and method of harvesting 563 

Nevada, acreage, yield, and value of crops 265,266,267,268,269, 270 

forest area in 536 

New Hampshire., acreage, yield, and value of crops . . ■_ 259, 266, 267, 268, 269, 270 

New Jersey, acreage, yield, and value of crops ....260,266,267,268,269,270 

New Mexico, forest area in 545 

New Orleans, mjirket prices of farm products in 1878. 306 

Hve stock in 1878 310 

New York, acreage, yield, and value of crops .260,266,267,268,269,270 

market prices of farm prodiicts in 1878 298 

live stock in 1878 308 

swine plague in 365 

North Carolina, average, yield, and value of crops 261, 266, 267, 268, 269, 270 

dried fruit product •. 592. 

■ losses by swine disease 434, 440 

number of swine in 434 

^ origin of Bwine plague in 439 
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North Carolina, silk culture in 19 

swine diseases in 432 

Nutrition of plants and animals ; 185 

Oats, Board of Trade," results of sowing 37 

crop of 1878 258 

experiments in cultivating 81 

in CalLfornia 499 

winter, seed distributed.. 37 

Ohio, acreage, yield, and value of crops 263,266,267,268,269,270 

Oil from tea-seed 128 

Oleomargarine and butter, analyses of 135 

Olive culture , 16 

Oranges 16,205 

Orchard plantmg 207 

Oregon, acreage, yield, and value of crops 264,266,267,268,269,270 

forest area in 536 

Osage orange 19, 20, 236 

Panicum ^ 159 

Paris exposition of 1878 26 

green, substitutes for 144 

Peach regions 578,579 

Pease, analysis and composition of 124, 125, 126 

Pennsylvania, acreage, yield, and value of crops 260,266,267,268,269,270 

Peruvian sw6et-potatoes 117 

Philadelphia, dried-fruit trade of 593 

market prices of farm products in 1878 300 

live stock in 1878 1 308 

Phylloxera vastatrix , 1 237, 238, 506 

Pleuro-pneumonia, analysis of milk from an infected cow 137 

necessity of its extirpation 26 

Poor man's coffee (Cassia ocddentalis) 129 

Population 22 

Pork packing, cost per head 313 

in the United States 312 

net weight per head 312, 313, 314 

numbers 312,313,314,315,316 

• products, exports of 291, 317 

Potatoes, crop of 1878 259 

experiments in cultivating 85 

in C alif omia 499 

Prices, average, of crops received by the farmer 269,271 

market, of farm products in 1878 298 

live stock in 1878 . . . 308 

of com, average for sixteen years 200 

farm animals 272,273,274 

tobacco, causes of depression 565 

wheat, average, for sixteen years 289 

Property, value of real and personal - 22 

Prussia, agricultural statistics of 319 

Pumpkins in California , 499 

QuihsLge hark (Quillay a sapoiiaria) 133 

BainfaM and mean temperature at Fort Rice, Dakota 550 

at Camp Supply, Arizona 545 

Fort Buford, Dakota 549 

Fort Gibson, Indian Territory 544 

Fort Sisseton, Dakota 522 

west of the Cascade Range - 539 

Raisin production in CaUfomia 586 

Reindeer moss ( Cladonia rangiferina) 132 

Keport of the Botanist and Chemist on grasses and forage plants 157 

Chemist - - 95 

Entomologist - 207 

Statistician 257 

Superintendent of gardens and grounds '. 194 

Dr. H. J. Detmers on swine plague - 331 

Eupplemental 302 

James Law on swine plague 365 

supplemental - 4lg 

D. E. Salmon on swine plague 438 
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Report of Dr. D. W. Voyles 421 

Rhode Island, acreage, yield, and value of crops 260,266,267,268,269,270 

Richmond, dried-fruit trade in.., - 593 

Root-borer ( Torchilium ruU) - 208 

Botation in cropping 200 

Russia, agricultural statistics of — 319 

Rye, analysis of - 148,150 

crop of 1878 259 

.experiments in cultivating 82 

seed distributed — 37 

Saint Louis, dried-fruit trade of 593 

market prices of farm products in 1878 - - 304 

live stock in 1878 308 

Sanddmirka wheat, results of sowing 37 

San Francisco, market prices of farm products in 1878 306 

peninsula covered with sea-drift 484 

San Joaquin Valley, full crops two years out of five without irrigation 479 

Saponin, estimate of - 133 

Sauk County, Wisconsin, hop culture in 278 

Scale insect ( My iilaapis sp.) 208 

Schleime < 107 

Seed, best localities for maturing 572 

' distribution of 32 

abuses of 33 

reports of cultivation 34 

tabidar statement of ^ 38 

to the best farmers 33 

value of . 34 

influence of latitude upon 573 

should be carefully selected 121 

Semi-tropical fruits in tifie Gulf and Pacific States 580 

Sheep in Europe 319 

numbers, prices, and aggregate values of 272,274 

Siliceous diatoms 143 

SOk ciilture in California 495 

North Carolina 19 

the family : 20 

losses from transient causes 19 

reasons for backwardness of <-... 215 

4nsects, new species from Japan 19 

reeling.... 215,232 

, worm and silk production, instructions in regard to 215 

? choking the chrysalis. 229 

/ diseases of ---- 221 

egg laying 230 

eggs, profits in raising 216,218 

wintering and hatching 224 

enemies of - -- 221 

feeding and rearing ...225, 235 

f four dmerent stages of 219 

preparations for spinning cocoons 228 

^ ( Sericaria mori), nature of ..-.--i.-. 218 

the chrysalis - - 221 

' cocoon ---- 220 

egg 219 

larva 219 

moth 221 

; varieties or races of 223 

Sl^te-dust fertilizer --- 141 

Sitiall-fruit regions of the United States 578 

Sc|l, analysis of 138 

' of CaUforma • 482 

the Moj ave Desert 485 

Sorghum, ash analysis of - 110 

early amber 8 

experiments in makin g sugar from - 98 

molasses, process of elSainating gum - - — 108 

nutans, analysis of 191 

sugar gum or zucherschleim 107 
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Sorghum simp 118 

South Carolina, acreage, yield, and value of crops in 261, 266, 267, 268, 269, 270 

Spain, sheep in , 319 

Statistical Division, work of 2Q 

Statistician , report of 257 

Subsisting Laborers, cost of 292 

Substitutes for tea and coffee - 129 

• Sugar, area actually cultivated 275 

average yield per acre 275 

beets, analysis of 112 

experiments with - - 89 

in California 500 

quality of. , 116 

seed sent from the department i...- Ill 

brown and refined cane, exports, imports, cost, production, and con- 
sumption 62 

brown, imports, exports, consumption, and cost 50,64 

cane borer (BiaircBa sacchari) 208 

(cane, maple, and sorghum), candy and melado 66 

(cane, maize, sorghum), analyses of 110 

cane,, Salangore seed from Jamaica 7 

canes from Demerara, analyses of ash 110 

experiments 91, 101, 105 * 

extractible from fruits 585 

from corn-stalks, sorghum, &c 98 

millet 91,102 

sugar-beets - 106 

teo-mMtQ {Eucldcena luxurians) 104 

industry, drawbacks to 275 

lands uncultivated 276 

making, Stewart's process - 98 

production in Louisiana, aggregates of tliree years 276 

refincid, imports, exports, consumption, and cost i...- 54,64 

Sumac for tannin 121 

Surplus fruits of New England fed to animals - i 578 

Superintendent of gardens and grounds, report of ' 194 

Swale hay, analysis of._. - i 146 

Sweet potatoes, Peruvian ^ 117 

Swine diseases - , 321 

losses in North Carolina from disease 434^ 440 

plague 322 

afteoting different breeds ^ 429 

appropriation for investigating = 1 321 

causes 349,352,379,425,426)427 

clinical observations 363 

cohabitation of healthy and sick pigs . . -. - 408 

communicable to rodent animals 409 

communicated to sheep by inoculation 410 

back to swine from infected rabbit and rat 409, 410 

contagion in 324, 349, 351, 408, 428, 4^0 

departikental investigation of 24, 321 

dead hogs rendered into lard 355 

death from general disorganization of the system 323 

diagnosis 332,425 

duration 324,337,424 

every dead or sick pig must be destroyed 356, 357 

experiments in.. .327, 328, 344, 349, 350, 359, 375, 376, 377, 401, 403, 404, 407 

farmers selling infected hogs - 3p5 

germs destroyed by carbolic acid ^7 

putrefaction 326, $'6 

not destroyed by freezing 322, SBO 

healthy animals to be immediately isolated 356, 358, 361 

hereditary effects - 430 

in Champaign County, Illinois ^1 

incubation 327, 355, 366, ('^'^ 

infection through the air _ 

in North Carolina, extent of 

origin of 
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Swine plague, its curative treatment, bad policy , 380 

^ measures of jprevention 355, 382, 430, 441 

) microscopic investigation 325,370 

morbid changes in 322,337,353 

V nature of 349, 378, 438 

. no transportation of sick or dead animals should be allowed 357 

■ occult forms of - 408 

■ parasitic worms 372 

) partial infection of a dog by inoculation 411 

, pathology 424 

post-moi-tem changes and lesions 364, 368, 437 

\ prognosisand termination 336 

recuiTcnce of 429 

report of Dr. H, J. Dotmers 331 

supplemental 362 

Dr. James Law 365 

*^ supplemental 407 

Dr. D. E . Salmon - — - 432 

Dr. D. W. Voyles 421 

\ sanitary regulations demanded 442 

J significancy of the infection of other animals 411 

symptoms 323, 332, 366, 423, 435 

synonyms of • 332 

transmitted by feeding the carcass of an infected pig - - ^ . . 324 

treatment of 357, 431 

tenacity of Hfe of dried virus 328, 375, 408 

Sirups, ^analysis of - 118 

Tannin ifrom docks - 121 

;&om sumac 121 

j per cent, in different substances 513 

Tanning material 93 

4 materials, exports from the United States ' 514 

imported into Europe and the United States 514 

statistics of ~ 511 

Tape- worm ( Tcenia inarginata) - 375 

Tea, a^-good beverage only in tea-growing countries 16 
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culture and laanufacture — ... 10, 16 

examination of sophisticated 128 

experiments in culture 90 

/ manufacture 127 

^xports, imports, consumption, and cost 42 
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/plants, process of raising 194 
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oil from.. 128 

substitutes for 129 

Teimessee, acreage, yield, and value of crops 262, 266, 267, 268, 269, 270 

T^^nte {Euclilaena liixurians), sugar from 9, 104 

T^ritories, the, acreage, yield and value of crops 265, 266, 267, 268, 269, 270 

Tfeas, acreage, yield, and value of crops 262, 266, 267, 268, 269, 270 
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) curing process 572 

? destroy the insects 570 

\ experiments with --» . 89 

i full demand for a good article 567 
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Tt^ growth prevented by prairie fires and desiccating winds 519, 521 
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Sltfnera aprodisiaca, analysis of. - 130 



G08 INDEX. ^ 

Pagi 

United Kingdom, agricultural statistics of 288, 317, 311 

Value, aggregate, of crops 266,267,268,269,270,27] 

average, per acre 270,27: 

in tlie different States 259,266,267,268,269,270 

Vermont, acreage, yield, and value of crops in 259, 266, 267, 268, 269ySfrO 

Vinicultm-e in the United States - 580 

Virginia, acreage, yield, and value of crops 261, 266, 267, 268, 269, 270 

Wages of farm labor 279 

Washington Territory, forest areas in — 538 

Wattle bark, or "Mimosa bark" 507 

culture, southwest and Pacific climates favorable to 515 

expense and profit ^10, 511 

size of trees, &c - 509 

soil and culture demanded 508 

value of the wood 508 

West Virginia, acreage, yield, and value of crops in 262, 266, 267, 268, 269, 270 

Wheat acreage ^ 288 

crop of 1878 ^ 258 

experiments in cultivating ..^ 77 

prices of ^88,289 

production, changed conditions of ..^ 289 

for sixteen years 288 

in the United Kingdom 288 

Sandomirka, results of cultivating 37 

spring, analyses of l48, 150 

winter, analyses of 147 

Wine, analysis of 145 

Wines of C alif ornia ^ 504 

Wire grass ( Cynodon dactylon) - 165 

Wisconsin, acreage, yield, and value of crops in 263, 266, 267, 268, 269, 270 

diseases of farm animals in 211 

Wood and its products, exports of ^5, 296 

Yam, analy sis of h 117 

Yaupon {Ilex cassine) ;. 129 
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